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Claims for the following Contracting Stales: ES + GR. 

@ Trlazole derivatives, their preparation and their use as fungicides. 



@ Compounds of formula (1): 

H 

/ >\ 

CH CH OR 3 Xja-Ya-R 2 
II I I / 

N M-CH 2 -C-CH < I ) 

AT R 1 

In which: Ar is optionally substituted phenyl; R 1 4s hydrogen or 
alkyl; X is optionally unsaturated alkylane, cycloalkylene or 
both; m 4s 0 or 1; -Y n -R 2 Is azldo, phthaiimido, 1-oxo-2,3-dihy- 
dro-2-lsolndoIyl, protected hydroxy or -OSO2R 4 (In which R 4 Is 
alkyl group, haloalkyl or optionally substituted phenyl); or Y 
represents a group of formula -N(R«)CO- T -N(RS)CO-CH-CH-, 
-O-CO-, -O-CO-CH = CH-, -S-CO- or -S-CO-CH = CH- (in which 
R 6 Is hydrogen or alkyl); n Is 0 or 1; R 2 is alkyl, haloalkyl or 



optionally substituted phenyl, naphthyt or "heterocyclic; an<3 fl s 
is hydrogen; or ft 3 and -X m -Y n -R* together are a group of 
formula <ll): 



o 
H 

^CH 2 ( C ) p- ( CH*CH) q -R 2 
N 



I 



(21) 



Jn which R 2 is as defined above, £ Is 0 or 1, and 3 is 0 or t ; 
and acid addition salts thereof are fungicides, which find 
considerable value In the eradication of fungi In both agriculture 
and medicine. 
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Description 

TRIAZOLE DERIVATIVES, THEIR PREPARATION AND THEIR USE AS FUNGICIDES 

The present invention relates to a series of new trlazole derivatives having fungicidal activity, and provides 
for the agricultural use of the compounds of the present Invention as well as for their pharmaceutical use, 
5 especially of certain of them. The invention also provides processes for preparing the compounds of the 
present invention. 

The compounds of the present Invention are EBI fungicides, I.e. fungicides which act by inhibiting the 
biosynthesis of ergosterol. Fungicides having this type of activity are known and some are known to be of use 
for the treatment of various fungal infections of humans and other animals, e.g. by topical application, i.e. for 
10 the treatment of dermatophytosis, or by internal application, for the treatment of systemic fungal Infections 
(including opportunistic infections) in various internal organs, such as against fungi of the genus Candida . 
Such compounds are also, In general, of value as fungicides for plants, to treat or protect the plants from a 
variety of fungal infections and thus they may be used In agriculture and horticulture. 

Certain 1-[1 l 2 1 4-triazol-1-yl)-2-aryl-3-(substituted amino)-2-propanol derivatives having this type of activity 
15 are disclosed in U.S. Patent Specification No. 4 482 558. These prior art compounds resemble certain of the 
compounds of the present invention but differ in that the relevant compounds of the present invention are at 
least butanol derivatives and may have an even longer carbon chain, whereas these prior art compounds are 
merely propanol derivatives. 

Also, certain compounds of this type are disclosed In the Abstract Papers of the 8th Symposium on 
20 Medicinal Chemistry, Osaka (1986), page 9, and others were referred to at the Symposium itself, but no use is 
suggested for those compounds, and, in particular, there was no disclosure that the compounds might be of 
use as fungicides, whether in the agricultural field or otherwise. 

The compounds to which the present invention relates may be represented by the formula (I): 



N 

/ \\ 

CH CH OR 3 X ro -Y n -R 2 

30 W I I / 

N N-CH 2 -C-CH (I) 

I ^ , 
Ar R 1 



in which 

Ar represents a phenyl group or a phenyl group having one or two halogen and/or trifiuoromethyl substituents; 
R 1 represents a Ci - Ce alkyl group or, where R 3 and -Xm-Yn-R 2 together represent the group of formula (II) 

40 defined below, R 1 represents a hydrogen atom or a Ci - Ce alkyl group; 

X represents a Ci - Ce aikylene group, a divalent C2 - Ce aliphatic hydrocarbon group having one or two 
carbon-carbon double bonds, a divalent C2 - Ce aliphatic hydrocarbon group having one or two carbon-carbon 
triple bonds, a C3 - Ce cycloalkytene group, a Cg - Ce cycloalkylene group having one or two carbon-carbon 
double bonds, a (C1-C3 alkylene)-(C3 -Ce cycloalkylene) group or a (Cs-Cs cycloalkylene)- (C1-C3 

45 aikylene) group; 
m is 0 or 1 ; 

-Yr.-R 2 represents the azido group {-Ns), the phthallmido group, the 1-oxo-2,3-dihydro-2-lso1ndolyl group, the 
phthalimido group or the 1-oxo-2,3-dihydro-2-lsoindo!yl group having at least one of substituents (a), defined 
below, a protected hydroxy group or a group of formula -OSO2R 4 , in which: 
50 R 4 represents a Ci - C4 alkyl group, a Ci - C4 haloalkyl group, a phenyl group or a phenyl group having at least 
one substituent selected from nitro groups, halogen atoms and Ci - C4 alkyl groups; 
or 

Y represents a group of formula -N(R*)CO- t -N(R*)CO-CH = CH-, -O-CO-, -O-CO-CH = CH-, -S-CO- or 
-S-CO-CH » CH-, in which: 
55 R 5 represents a hydrogen atom or a Ci - C4 alkyl group; 
n is 0 or 1; 

r2 represents a Ci-Ce alkyl group, a Ci - Ce haloalkyl group, a phenyl group, a phenyl group having at least 
one of substituents (a), defined below, a naphthyl group or a heterocyclic group having 5 or 6 ring atoms of 
which from 1 to 3 are nitrogen and/or oxygen and/or sulphur hetero-atoms, said heterocyclic group being 
60 unsubstituted or having from 1 to 3 of substituents (b), defined below; and 
R3 represents a hydrogen atom; 
or 

R 3 and -Xm-Yn-R 2 together represent a group of formula (II): 



2 
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O 
II 

CH 2 (C) p -(CHrxCH) q -R2 
/ \ / 
N 

I (II) 



in which: 

R2 j s as defined above; 
£ is 0 or 1; and 
£ Is 0 or 1; 

substituents (a): 

Ci -C4 alky) groups, C1 - C 4 haloalkyi groups, C1-C4 alkoxy groups, C1 - C4 haloalkoxy groups, halogen 
atoms, nitro groups, cyano groups, hydroxy groups! benzyloxy groups, hydroxymethyl groups, groups of 
formula -CH2-OCO-R 7 , groups of formula -CO-R 3 , groups of formula -COOR 7 , groups of formula -SOrR 7 , 
amino groups, mono- and dl- alkyiamino groups in which each alkyl group Is C1 - C4 and carboxylic acylamino 
groups; 

subsfrtuents (b): 

C1 - C4 alkyl groups, C1 - C4 haloalkyi groups, halogen atoms, cyano groups and nitro groups; R 6 represents a 

C1 - Ce alkyl group or a C1 ■ Ce haloalkyi group; 

R 7 represents a C1 - Ce alkyl group; 

r is 0, 1 or 2; and 

acid addition salts thereof. 

Of the above compounds, those in which R 1 represents the methyl group, m Is 0 and -Y n -R 2 represents 
either a protected hydroxy group or a group of formula -OSO2R 4 are known from the Abstract Papers of the 
8th Symposium on Medicinal Chemistry, Osaka (1986), page 9, or from the Symposium Itself, and these 
compounds per se are not claimed as part of the present Invention. 

The invention also provides a process for protecting plants, seeds, and portions of plants or seeds from 
fungal infection, which comprises applying to said plants, seeds, portions of plants or seeds or a locus 
Including the same a funglcidally effective amount of at least one compound of formula (I) or an acid addition 
salt thereof. 

The invention still further provides an agricultural fungicide comprising a funglcidally effective amount of at 
least one compound of formula (1) or an acid addition salt thereof in admixture with an agricultural ly acceptable 
carrier or diluent. 

The invention still further provides the use for the manufacture of a medicament for the treatment or 
prophylaxis of fungal infections in an animal, especially a mammal, which may be a human being, of at least one 
compound of formula (I) or an acid addition salt thereof. 

The Invention still further provides a pharmaceutical fungicide comprising a run gicidaHy effective amount of 
at least one compound of formula {I) or an acid addition salt thereof in admixture with an pharmaceutical^ 
acceptable carrier or diluent. 

The Invention also provides processes for preparing the compounds of the present Invention, which In 
general terms comprise: 
(a) reacting a compound of formula (II I A): 



10 



15 



20 



25 



30 



35 



40 



45 



50 



N 

/ w 

CH CH OR 3 X m -ZH 

H II/ 
N N-CH 2 -C-CH 

\ \ . 
Ar fc 1 



(IIIA) 



55 



60 



[in which: 

R 1 , R 3 , X, m and Ar are as defined above; and 

Z represents an oxygen or sulphur atom or a group of formula -1MH- or -NJCHRW)-, In which R 8 and R 9 are the 65 



* y 
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same or different and each represents a hydrogen atom or a methyl or ethyl group] 
with a compound of formula (V) : 
R2- -COOH (V) 

{in which R 2 ' represents any of the groups defined above for R 2 or represents a group of formula R 2 -CH « CH-, 
and R 2 Is as defined above) or with a reactive derivative thereof, to give a compound of formula (l r ): 



N 

/ \\ 

CH CH OH X^-ZCOR 2 ' 
U I \ / 

N N-CH 2 -C-CH (I 1 ) 

* Ar R 1 



(in which R 1 , R 2 ', Ar, X, Z and m are as defined above); 
20 or 

(b) reacting a compound of formula (X'): 



10 



25 



N 

/ W 

CH CH OH NHR' 

nil'/ 

N N-CH 2 -C-CH (X 1 ) 

30 | \ 

Ar R 1 



35 (in which: R 1 and Ar are as defined above, and R' represents a hydrogen atom or R 2 ) 
with formaldehyde, to give a compound of formula {X"): 



40 N CH 2 
/ \\ / \ 

CH CH O N-R' 
"11/ 

N N-CH 2 -C-CH (X") 

Ar R 1 



45 



SO (in which R 1 , Ar and R' are as defined above) 

and, where R' represents a hydrogen atom, reacting said compound of formula (X") with a compound of 
formula (XVII): 

R2-(CH = CH) n -COOH (XVII) 

(in which R 2 is as defined above, and n is 0 or 1) or with a reactive derivative thereof, to give a compound of 
55 formula (Ig): 



60 



65 



4 
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N 

/ W 
CH CH 

II. I I / 

N N-CH 2 -C-CH 

Ar R 1 



CH 2 O 
O N-C-(CH=CH) n -R z 



(ig> 



10 



(in which R 1 , R 2 , Ar and n are as defined above); 
or 

(c) reacting said compound of formula (IIIA) in whlch.Z represents art oxygen atom with a compound of formula 

(V): 

R 4 -SOa-OH (V) 

(in which R 4 is as defined above) or with a reactive. derivative thereof, to give a compound of formula (I1IB): 



N 

/ W 

CH CH OR 3 X^-O-SC^-R 4 

II I I / 

N N-CH 2 -C-CH 



(IHB) 



Ar R 1 



(in which R 1 , R a . R 4 X, m ana* Ar are as defined above); 
or 

(d) reacting said compound of formula (IIIA) In which Z represents a group of formula -NH- with phthalic acid, a 
substituted phthalic acid in which the substituent Is at least one of substituents (a), or a reactive derivative of 
said phthalic acid or substituted phthailc acid, to give a compound of formula (I) in which -Y n -R 2 represents the 
phthaiimido group or a substituted phthallmldo group; 

or 

(e) reacting a compound of formula (IIIC): 



15 



20 



25 



SO 



35 



40 



GR3 X m -Q-Y 



N 
/ \\ 
CH CH 

ii I I / 

N N-CH 2 -C-CH 

Ar R L 



(IIIC) 



45 



SO 



(in which R 1 , R 3 , X, m and Ar are as defined above, and Y represents a hydrogen atom or a hydroxy-protecting 
group), or a corresponding oxirane compound In which m is 0, Y represents a hydrogen atom and the two 
hydroxy groups are condensed to form an oxirane group, with an alkaJJ metal azlde to give a compound of 55 
formula (HID): 



60 



65 



6 
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N 

/ \\ 

CH CH OR 3 X m -N 3 
H I | / 

N N-CH 2 ~C-CH ( HID) 

Ar R 1 



(in which R 1 , R 3 , X, m and Ar are as defined above), 
and these are described In more detail hereinafter. 

15 In the compounds of the present Invention, Ar represents a phenyl group or a phenyl group having one or 
two halogen and/or trtfluoromethyJ substituents. The halogen atoms may be fluorine, chlorine, bromine or 
iodine atoms, of which the fluorine and chlorine atoms are preferred. There may be one or two substituents on 
the phenyl group, and, where there are two such substituents, these may be the same or different. Where the 
group is substituted, the substituents may be on any available position of the phenyl group, but are preferably 

20 on one or both of the 2- and 4- positions. Examples of preferred optionally substituted phenyl groups include 
the phenyl group itself, and the 4-(trifluorom ethyl) phenyl, 4-fiuorophenyl, 2-chloro-4-fluorophenyl, 4-chloro- 
2-fluorophenyI, 4-bromophenyl, 2-fluoro-4-iodophenyl, 2,4-dichlorophenyl, 2,4-difluorophenyl, 4-chlorophenyl 
and 2-fluoro-4-(trlfluoromethyl)phenyl groups, of which the 4-fluoro phenyl. 2-chioro-4-fluorophenyl, 4-chloro- 
2-fIuoro phenyl, 2,4-dichlorophenyl, 2,4-drfluorophenyl and 4-chlbrophenyl groups are more preferred and the 

25 2.4-dichIorophenyl, 2,4-dlfluorophenyI and 4-chlorophenyl groups are especially preferred. 

Where R 1 represents an alkyl group, this may be a straight or branched chain alkyl group containing from 1 
to 6 carbon atoms, and examples Include the methyf, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, t-butyl, 
pentyl, isopentyl, 2-methylbutyl, hexyl, isohexyl and 2-methylpentyI groups, of which the methyl, ethyl, propyl 
and isopropyl groups are preferred, and the methyl and ethyl groups are most preferred. 

30 Where X represents an alkylene group, this may be a straight or branched chain group, and, In the case of 
the branched chain groups, the two "free" valences may be attached to the same carbon atom or to different 
carbon atoms. Where these "free" valences.are attached to the same carbon atom, the groups are sometimes 
referred to as "alkylidene" groups. Examples of such groups include the methylene, ethylene, ethylldene, 
trimethylene. propyiidene, isopropylldene, 2-methylethytene, propylene (I.e. 1-methylethyiene), tetra- 

35 methylene, 2,2-dlmethylethylene, 2-ethylethylene, 3-methyltrimethylene, pentamethylene, 2-propylethylene, 

1- isopropylethylene and hexamethylene groups. Of these, the methylene and ethylidene groups are preferred. 
Where X represents a divalent C2 - Ce aliphatic hydrocarbon group having one or two carbon-carbon double 

bonds, such a group may be a straight or branched chain group, and, in the case of the branched chain 
groups, the two "free" valences may be attached to the same carbon atom or to different carbon atoms. 

40 Examples of such groups Include the vinylene, 1-propenylene, 2-propenylene, 1-methylvihylene, 2-methylvi- 
nylene. 1-butenylene, 2-butenylene. 3-butenylene, 1 ,3-butadlenedlyl, 1-pentenylene, 2-pentenylene, 3-pente- 
nylene, 4-pentenyIene. 1-hexenytene, 2-hexenylene, 3-hexenylene, 4-hexenylene and 5-hexenytene groups, of 
which the 1-propenylene, 2-methylvinylene and 2-butenylene groups are most preferred. 
Where X represents a divalent C2 - Cs aliphatic hydrocarbon group having one or two carbon-carbon triple 

45 bonds, such a group may be a straight or branched chain group, and, !n the case of the branched chain 
groups, the two "free" valences may be attached to the same carbon atom or to different carbon atoms. 
Examples of such groups include the ethynylidene, 1-propynylidene, 2-propynylidene, 1 -butynylfdene, 

2- butynylidene, 3-butynylidene, 1-pentynylidene, 2-pentynylidene, 3-pentynylidene, 4-pentynyNdene, 1-hex- 
ynylidene, 2-hexynyIidene, 3-hexynylldene, 4-hexynylidene and 5-hexynylldene groups, of which the 

50 1-propynylidene group is preferred. 

Where X represents a divalent Ca - Ce cycloalkylene group, the two "free" valences may be attached to the 
same carbon atom or to different carbon atoms, but are preferably attached to the same carbon atom. 
Examples include the cyclopropylene, 1 ,2-cyclobutylene, 1 ,3-cyclobutylene, 1,2-cyclopentylene, 1 ,3-cyclopen- 
tylene, 1 ,2-cyclohexylene, 1 ,3-cyclohexyIene and 1,4-cyclohexylene groups. 

55 Where X represents a divalent C3 - Cg cycloalkylene group having one or two carbon-carbon double bonds, 
this may be any one of the cycloalkylene groups exemplified above, In which one or two of the carbon-carbon 
single bonds Is replaced by a double bond. Examples include the cyclopropenylene, 1 ,2-cyclobutenylene, 
1,3-cyclobutenylene, 1 ,2-cyclopentenylene, 1,3-cyclopentenylene, 2,3-cyclopentenylene, 3,4-cyclopente- 
nylene, 1.2-cyclohexenylene, 1.3-cyclohexenyIene, 1,4-cyclohexenytene, 2,3-cyclohexenyIene and 3,4-cyclo- 

60 hexenylene groups. 

Where X represents a divalent (C1 - C3 eJkyleneMCa - Ce cycloalkylene) group or a divafent (C3-C6 
cycloatky!ene)-(Ci - O3 alkylene) group, the alkylene and cycloalkylene parts of these groups may be any of 
the groups exemplified above. Preferred examples of such groups include the methylene-2-cyclo pentyl ene 
and 2-cyclopropylenemethylene groups. 
65 Of the above groups which may be represented by X, we most prefer the methylene, ethylene, ethylidene, 
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1- propenyIene, 2-methylvlnylene, 2-butenylene, 1-propynylldene, methylene-2-cyclopentylene and 2-cyclopro- 
pylenemethylene groups. 

Where the group represented by the formula 
-Yn-R 2 represents a group of formula -OSO2R 4 , and R 4 represents a C1 - C4 alkyl group, this may be a straight 
or branched chain alkyl group containing from 1 to 4 carbon atoms, and examples include the methyl, ethyl, 5 
propyl, Isopropyl, butyl, Isobutyl, sec-butyl and t-butyl groups, of which the methyl group is most preferred. 

Where the group represented by the formula 
-Yn-R 2 represents a group of formula -OSO2R 4 , and R 4 represents a C1 - C4 haloalkyl group, this may be a 
straight or branched chain haloalkyl group containing from 1 to 4 carbon atoms, and examples include the 
trifluoromethyl, trichloro methyl, fluoromethyl. chloromethyl, bromomethyl, iodomethyl, dlfluoromethyl, dichlo- 10 
romethyl, 2-chloroethyl, 2,2-dlchloroethyl, 2,2,2-trlchloroethyl, pentachloroethyl, 2-fIuoroethyt, 2,2-dlfluo- 
roethyl, 2,2,2-trifluoroethyl, pentafluoroethyl, 3-chloropropyl, 3,3-dichIoropropyl, 3,3,3-trIohloropropyl, 
3,3,3,2,2-pentachloropropyl, 3-fIuoropropyl, 3,3-dlffuoTopropyl, 3,3,3-trffluoropropyl, pentafluoropropyl, 4-chlo- 
robutyl, 4-fluorobutyl, 4-lodobutyl and 4-bromobutyl groups. 

Where the group represented by the formula 1$ 
-Yn-R 2 represents a group of formula -OSO2R 4 , and R 4 represents an optionally substituted phenyl group, the 
substituents are selected from nltro groups, halogen atoms and C1 - C4 alkyl groups. Examples of halogen 
atoms are the fluorine, chlorine, bromine or iodine atoms, whilst examples of the alkyl groups are as given 
above in relation to the same groups which may l?e represented by R 4 . Examples of the substituted phenyl 
groups Include the 4-butylphenyl, 2,4-dlfluorophenyl, 4-nltrophenyi, 4-chiorophenyi and tolyl groups. However, 20 
the unsubstituted phenyl group is preferred. 

Where the group represented by the formula 
-Yn-R 2 represents a protected hydroxy group, the protecting group may be any one commonly used in this 
field. Where the compounds of the present Invention are intended for use as agrochemlcals or as 
pharmaceuticals, it will, of course, be clear that the protecting group employed should be acceptable In either 25 
the agricultural or the pharmaceutical field, respectively, as Is well known in the art. Where the compounds of 
the present invention are intended for use merely as intermediates in the preparation of others of the 
compounds of the invention, even this restriction on the types of protecting group does not apply, and the 
protecting group may be chosen simply having regard to its value for protection In the relevant reaction and Its 
ease or otherwise of removal. However, the man skilled in the art would have no difficulty in determining what 30 
groups are employable. Purely by way of exemplification, such protecting groups Include: 
aliphatic acyl groups, such as: the alkanoyl groups, particularly C1 - C20. more preferably C1 - C10, alkanoyl 
groups, e.g. the formyl, acetyl, propionyi, butyryl, isobutyryl, pentanoyl, plvaioyl, valeryl, Isovaleryl, octanoyl, 
lauroyl, myrlstoyl, trldecanoyl, palmitoyl and stearoyl groups; halogenated alkanoyl groups, especially C2 - Cs, 
more preferably O2 - C4, haloalkanoyl groups {In which there may be one or more halogen atoms, e.g. from 1 35 
to 3 halogen atoms), and most preferably haloacetyl groups, e.g. the chloroacetyl, dlchloroacetyl, 
trichloroacetyl and trifluoroacetyl groups; lower alkoxyaJkanoyl groups in which the alkoxy part Is preferably 
C1 - C4 and the alkanoyl part is preferably Ca - C7, more preferably C2 - Cs, e.g. the methoxyacetyi group; and 
alkenoyl or alkynoy! groups, especially C3 - Cis. preferably C3 - O7, and more preferably C3 - Cs, aikenoyl and 
alkynoyl groups, e.g. the acryloyl, propioloyl, methacryloyl, crotonoyl, isocrotonoyl, oleoyl, elaldoyl, maleoyl, 40 
fumaroyl, citraconoyl, mesaconoyl and (E)-2-methyt-2-butenoy1 groups; 

aromatic acyi groups, such as arylcarbonyl groups, In which the aryl part is preferably a phenyl or naphthyl 
group which is unsubstituted or has at least one of substituents (c), as defined hereafter, for example: 
unsubstituted groups, such as the benzoyl, a-naphthoyl and p-naphthoyl groups; halogen-substituted 
arylcarbonyl groups, such as the 2-bromobenzoyl and 4-chlorobenzoyl groups; lower alkyl-substituted 45 
arylcarbonyl groups, such as the 2,4,6-trimethylbenzoyI and 4-toluoyl groups; lower alkoxy-substltuted 
arylcarbonyl groups, such as the 4-anisoyl group; nitrated arylcarbonyl groups, such as the 4-nltrobenzoyI and 

2- nitrobenzoyl groups; lower alkoxycarbonylated arylcarbonyl groups, in which the alkoxy group Is preferably 
C1 - Ce, more preferably C1 - C4, such as the 2-(methoxycarbonyl)benzoyl group; and aryl-substltuted 
arylcarbonyl groups, such as the 4-phenylbenzoyl group; 50 
tetrahydropyranyl or tetrahydrothlopyranyl groups, which may be unsubstituted or have at least one of 
substituents (d), defined below, for example the tetrahydropyran-2-yl, 3-bromotetrahydropyran-2-yl, 
4-methoxytetrahydropyran-4-yI, tetrahydrothlopyran-2-yl and 4~methoxytetrahydrothiopyran-4-yl groups; 
tetrahydrofuranyl or tetrahydrothlenyl groups, which may be unsubstituted or have at least one of substituents 

(d), defined below, for example the tetrahydrofuran-2-yl and tetrahydrothlen-2-yl groups, which may be 55 
substituted or unsubstituted; 

silyt groups, such as: the tri-lower-alkylsllyl groups in which each alkyl part, which may be the same or different, 
is a C1 - Ce, preferably C1 - C4, alkyl group, e.g. the trimethyisilyl, triethylsilyl, iso propyl dlmethylsily I, 
t-butyldlmethylsllyi, methyldilsopropylsilyl, methyi-di-t-butylsllyl and triisopropylsilyl groups, and trl-lower-al- 
kylstlyl groups in which 1 or 2 of the alkyl groups have been replaced by an aryl group [preferably a phenyl or 60 
naphthyl group, more preferably phenyl, which may be unsubstituted or have at least one of substituents (c) f 
defined below] e.g. the dlphenylmethylsilyl, dlphenylbutylsiiyl, diphenylisopropylsilyl and phenyl diisopropylsilyl 
groups; 

alkoxy methyl groups, in which the alkoxy part is preferably C1 - Cs, more preferably C1 - C4. and in which the 
alkoxy part Is unsubstituted or has at least one of substituents (e), defined below, for example: the lower 65 
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unsubstituted alkoxymethyl groups, such as the methoxymethyl, 1,1 -dimethyl- 1-methoxymethyl, ethoxy- 
methy!, propoxymethyl, Isopropoxymethyl, butoxymethyl and t-butoxym ethyl groups; lower alkoxy-substituted 
lower alkoxymethyl groups, such as the 2-methoxyethoxymethyl group; and halogenated lower alkoxymethyl 
groups, such as the 2,2,2-trlchloroethoxymethyl and b1s(2-chloroethoxy)methyl groups; 

5 substituted ethyl groups such as: the lower (preferably Ci - Ce, more preferably Ci - C4) aikoxylated ethyl 
groups, such as the 1-ethoxyethyI and 1-lsopropoxyethyl groups; halogen-substituted ethyl groups, such as 
the 2,2,2-trichioroethyl group; and arylselenylated ethyl groups, such as the 2-(phenylselenenyl) ethyl group; 
arafkyl groups, particularly those In which a lower aJkyl group (preferably Ci - Ce. more preferably Ci - C4. 
most preferably Ct - C3) Is substituted with from 1 to 3 Ce - C14 aryl groups [preferably a phenyl, naphthyl or 

10 anthryl group which may be unsubstituted or have at least one of substituents (c), defined below], for example : 
unsubstituted groups, e.g. the benzyl, a-naphthyl methyl, p-naphthyimethyl. dlphenylmethyl, triphenylmethyl, 
a-naphthyldiphenylmethyl and 9-anthrylmethyl groups; lower (preferably Ci - Ce, more preferably Ci - C4) 
alkyl-substituted groups, e.g. the 4-methylbenzyl, 2,4,6-trlmethylbenzyl and 3,4,5-trimethytbenzyl groups; 
lower (preferably Ci - Ce. more preferably Ci - C4) alkoxy-substituted groups, e.g. the 4-methoxybenzyl and 

15 (4-methoxyphenyl)diphenylmethyl groups; nltro-substituted groups, e.g. the 2-nltrobenzyl. 4-nltrobenzyl and 
bis(2-nitrophenyl) methyl groups; halogen-substituted groups, e.g. the 4-chlorobenzyl and 4-bromobenzyl 
groups; cyano-substrtuted groups, e.g. the 4-cyanobenzyI and 4-cyanobenzyldiphenyl methyl groups; and 
Ci - C3 alkylenedioxy-substituted groups, such as the plperortyl group; 

alkoxycarbonyl groups, such as the unsubstituted lower alkoxycarbonyl groups (In which the alkoxy group Is 

20 preferably Ci - Ce, more preferably Ci - C4), e.g. the methoxycarbonyl, ethoxycarbonyl, t-butoxycarbonyl and 
fsobutoxycarbonyi groups; and such lower, alkoxycarbonyl groups which are substituted with one or more 
halogen atoms, tri-lower aJkylsilyl groups, arylalkylsilyl groups or alkanoyloxy groups, such as the 
2,2,2-trichloroethoxycarbonyl, 2-trlmethyIsllytethoxycarbonyl and plvaloyloxymethoxycarbonyl groups; 
alkenyloxycarbonyl groups, In which the alkenyl part is preferably C2 - C7, more preferably C2 - C6, such as the 

25 vinyloxycarbonyl and allyloxycarbonyl groups; and 

aralkyloxycarbonyl groups, in which the aralkyl part Is preferably as defined above, and more preferably the aryl 
ring is unsubstituted or is substituted with 1 or 2 of substituents (c), defined below, preferably lower afkoxy or 
nitro groups, such as the benzyloxycarbonyl, 4-methoxybenzyloxycarbonyl, 3,4-dimethoxybenzyioxycarbonyl, 
2-nitrobenzyloxycarbonyi and 4-nitrobenzyloxycarbonyl groups. 

30 in the above examples, substituents (c) are: lower (preferably Ci - Ce, more preferably Ci - C4) alkyl 
groups, e.g. the methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl and t-butyl groups; lower (preferably 
Ci - Ce, more preferably Ci - C4) alkoxy groups, e.g. the methoxy, ethoxy, propoxy, isopropoxy, butoxy, 
isobutoxy, sec-butoxy, t-butoxy, pentyloxy r Isopentyloxy, 2-methyl butoxy, neopentyloxy, hexyloxy, 4-methyl- 
pentyloxy, 3-rnethylpentyloxy, 2-methylpentyloxy, 3,3-dimethylbutoxy, 2,2-dimethylbutoxy, 1,1-dimethylbu- 

35 toxy, 1 ,2-dimethyf butoxy, 1 ,3-dimethyl butoxy and 2,3-di methyl butoxy groups; the nitro group; halogen atoms, 
such as the fluorine, chlorine, bromine and iodine atoms; the cyano group; aryl groups, e.g. as exemplified 
above, provided that, where any such aryl group is a substituent on an aryl group, it is not itself further 
substituted by another aryl group; Ci - C3, preferably Ci or C2 alkylenedioxy groups, e.g. the methylenedioxy 
group; the hydroxy group; the amino group; monor and di- alkylamlno groups, in which the or each alkyl group 

40 is preferably Ct- Ce. more preferably Ci - C4, and examples are as given for the alkyl substituents above; the 
carbamoyl group; mono- and di- aikylcarbamoyl groups, In which the or each alkyl group is preferably Ci - Ce, 
more preferably Ci - C4, and examples are as given for the alkyl substituents above; Ci - Cie aliphatic acyl 
groups, such as those defined above as protecting groups; halogenated lower (e.g. Ci - C6, especially 
Ci - C4) alkyl groups, such as the trifluoromethyl, trichloromethyl, difluoromethyl, dlchloromethyl, dibrorno- 

45 methyl, fluoromethyl. 2,2,2-trichloroethyl. 2,2,2-trifluoroethyl, 2-bromoethyl. 2-chloro ethyl, 2-fiuoroethyI and 
2.2-dibromoethyl groups; the carboxy group; and esterlfied derivatives of the carboxy group, e.g. 
alkoxycarbonyl groups, In which the alkoxy group is preferably Ci - Ce, more preferably Ci - C4 (such as the 
methoxycarbonyl, ethoxy carbony I, propoxycarbonyl, Isopropoxycarbonyl. butoxycarbonyl, isobutoxy carbo- 
nyl, sec-butoxycarbonyl or t-butoxycarbonyl groups), halogenated alkoxycarbonyl groups In which the 

50 halogenated alkyl part is as defined above (such as the trifluoromethoxycarbonyl group) or aralkyloxycarbonyl 
groups, in which the aryl part is preferably as defined above, e.g. the benzyloxycarbonyl group and substituted 
derivatives thereof. 

Substituents (d), which are optional substituents on heterocyclic groups are as exemplified above for 
substituents (c), but additionally include the oxygen atom, to form an oxo group. 
55 . Substituents (e) include those groups and atoms exemplified above for substituents (c), other than alkyl 
groups and substituted alkyl groups. 

Of the above protecting groups, the most preferred are the tetrahydropyranyl, tetrahydrofuranyl and 
ethoxymethyl groups. 

Where Y represents a group of formula -N(R 6 )CO- or -N(R5)CO-CH « CH-, R 6 represents a hydrogen atom 
60 or a Ci - C4 alkyl group; in the case of the alkyl groups, examples are as given above in relation to the same 
groups which may be represented by R 4 . 

Where R 2 represents a Ci - C6 alkyl group or a Ci - Ce haloalkyl group, the alkyl groups may be as 
exemplified above In relation to the same groups which may be represented by FP. The haloalkyl groups may 
be any of these alkyl groups having at least one halogen (e.g. fluorine, chlorine, bromine or iodine) substituent, 
65 and examples include, inter alia , those given in relation to R 4 . 
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Where R 2 represents an optionally substituted phenyl group, the substltuent(s) are selected from 
substituents (a), defined above and exemplified below, and the number of such substituents maybe from 1 to 
5, although the preferred number Is from 1 to 3, more preferably 1 or 2. Examples of such substituted phenyl 
groups Include the 4-fiuorophenyl, 4-chlorophenyl, 4-bromophenyi, 2,4-difluorophenyl, 3.4-difluorophenyl, 
2,4-dichlorophenyl, pentafluorophenyl. 3-(trIfluorom ethyl) phenyl, 4-(trifluorom ethyl) phenyl, 4-(trichloro- 
methyl)phenyl, 2-fluoro-5-(trifluoromethyl) phenyl, 2-fluoro-4-(trifluorom ethyl) phenyl, 3-fluoro-4-(trifluoro- 
methyl)phenyl, 4-(difluoromethoxy)phenyl, 4-(trlfluoromethoxy) phenyl, 4-(2 J 2,2-trifluoroethoxy)pheny1 t 
4-(2,2,3 l 3-tetrafluoropropoxy)phenyl, 3-nitrophenyl, 4-nltrophenyl, 2-fluoro-4-nitrophanyl, 3-cyanophenyi, 
4-cyanophenyl, 2-chloro-4-cyanopheny1, 4-(methoxycarbonyl) phenyl, 2-fluoro-4-(Bthoxycarbonyl) phenyl, 

4- (methylthlo)phenyl 1 4- (methylsulphlnyl) phenyl, 4-(methylsulphonyl) phenyl and 4-(dichloroacetamido) phenyl 
groups, in particular the 4-chlorophenyl, 4-fluorophenyl, 4-cyanophenyl, 4-(trifluoromethyl)phenyl, 3-(trifluoro- 
methyl)phenyl, 2,4-dlfluorophenyl, 3,4-difluorophenyl and 2-fluoro-4-(trlfluoromethyl)phenyi groups. 

Where R 2 represents a heterocyclic group having 5 or 6 ring atoms, from 1 to 3 of these are nitrogen and/or 
oxygen and/or sulphur hetero-atoms, and said heterocyclic group Is unsubstituted or has from 1 to 3 of 
substituents (b), defined above and exemplified below, and the number of such substituents may be from 1 to 
3, although the preferred number Is 1 or 2, Examples of such heterocyclic groups Include the thlenyt, fury!, 
pyranyi, pyrrolyl, lmldazolyl, pyrazolyl, thiazoiyl, Isothiazolyl, oxazolyl, isoxazolyl, pyridyl, pyrazlnyl, pyrlmidinyl, 
pyridazinyl, furazanyl, pyrroiidinyl, pyrrollnyl, imidazolidlnyl, imldazollnyl, pyrazolldinyl, pyrazolinyl, plperldyl, 
piperazinyl, morphollnyl and thlomorpholinyl groups. Examples of such substituted heterocyclic groups 
Include the 6-chloro-3-pyridyl, 6-(trifluoromethyl)-3-pyridy1, o-chloro-2-pyridyl, 5-(trifluoromethyJ)-2-furyl and 

5- (trifluoromethyl)-2-thienyl and 5-chloro-2-thienyl groups. 

Where R 3 and -Xm-Yn-R 2 together represent said group of formula (II), R 2 , R 3 , m and n are as defined above, 
and R 2 and R 3 may be as exemplified above. 

Examples of the groups and atoms which may be represented by substituents (a) and/or (b) include: 
Ci - C4 alkyi groups, such as the methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl and t-butyl groups; 
Ci -C4 haloalkyl groups, such as the trtfluoromethyl, trichloromethyl, fluoromethyl, chloromethyl, bromo- 
methyl, iodomethyl, difluoromethyl, dichloromethyl, 2-chloroethyl, 2,2-dichloroethyl, 2,2,2-trlchloroethyl, 
pentachloroethyl, 2-fiuoroethyl, 2,2-dlfluoroethyl, 2,2,2-trifluoroethyl, pentafluoroethyl, 3-chloropropyl, 3,3-dl- 
chioropropyl, 3,3,3-trfchloro propyl, 3,3,3,2,2-pentachJoropropyl, 3,3,2,2-tetrachloropropyl, 3-fluoropropyl, 
3,3-dlfluoropropyl, 3,3,3-trifluoropropyl, pentafiuoropropyl, 4-chlorobutyl, 4-fluorobutyl, 4-lodobutyl and 
4-bromobutyl groups; 

Ci - C4 aikoxy groups, such as the methoxy, ethoxy, propoxy, isopropoxy, butoxy, Isobutoxy, sec-butoxy and 
t-butoxy groups; 

Ci - C4 haloalkoxy groups, such as the trifluoromethoxy, trichloro methoxy, fluoromethoxy, chloromethoxy, 
bromomethoxy, lodomethoxy, dlfluoromethoxy, dichlorom ethoxy, 2-chloroethoxy, 2,2-dichloroethoxy, 
2,2,2-trichloroethoxy, pentachloroethoxy, 2-fluoroethoxy, 2,2-difluoroethoxy, 2,2,2-trrfluoroethoxy, pentafluo- 
roethoxy, 3-chloropropoxy, 3,3-dichloropropoxy, 3,3,3-trlchIoropropoxy, 3,3,3 ,2,2-pentachloropropoxy, 
3,3,2,2-tetrachloropropoxy, 3-fiuoropropoxy, 3^3-dtfluoropropoxy, 3,3,3-trifluoropropoxy, pentafluoropropoxy, 
4-chlorobutoxy, 4-fluorobutoxy, 4-lodobutoxy and 4-bromobutoxy groups; 
halogen atoms, e.g. as exemplified above; 
nltro groups; 
cyano groups; 
hydroxy groups; 
benzyloxy groups; 
hydroxymethyl groups; 

groups of formula -CH2-OCO-R 7 , In which R 7 represents a Ci - Ce alkyl group, such as those exemplified 
above In relation to the same groups which may be represented by R 1 , especially the acetoxymethyl and 
propionyloxymethyl groups; 

groups of formula -CO-R 6 , in which R e represents a Ci - C6 alkyl group or a d - Ce haloalkyl group, such as 
those exemplified above In relation to the same groups which may be represented by R 2 , especially the acetyl, 
chloroacetyl, fluoroacetyl, trlchloroacetyl, trffluoroacetyl, propionyl and 3-chloroproplonyl groups; 
groups of formula -CO0R 7 , In which R 7 represents a Ci - C$ alkyl group, such as those exemplified above In 
relation to the same groups which may be represented by R 1 , especially the ethoxycarbonyl and 
methoxycarbony! groups; 

groups of formula -SOrR 7 , in which R 7 represents a Ci - Ce alkyl group, such as those exemplified above In 
relation to the same groups which may be represented by R 1 , especially the methanesuiphonyl and 
ethanesufphonyl groups, and the corresponding sulphinyl and thio groups; 

amino groups, and mono- and di- alkylamlno groups in which each alkyl group Is Ci - C4, such as the 
methylamlno, ethylamlno, propylamino, isopropyiamlno, butylamlno, Isobutylamlno, sec-butylamino, t-buty- 
iamino, dimethylamino, diethylamlno, dipropylamlno, di isopropyl amino and dlbutylamino groups; and 
carboxyllc acylamlno groups, in which the acyl part is preferably: a Ci - C8 alkanoyl group, a Ci - Ca 
haloaikanoyl group, a C3 - Cs alkenoyl group, a benzoyl group, a benzoyl group having at least one of 
substituents (a), other than a substituted benzoyl group, a naphthoyl group, a cinnamoyl group or a 
heterocyclic carboxyllc acyl group In which the heterocyclic part has 5 or 6 ring atoms of which 1 or 2 are 
nitrogen and/or oxygen and/or sulphur hetero-atoms; specific examples of such groups Include the 
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formamido, acetamldo, proplonamtdo, butyrylamino, Isobutyrylamino, amylamlno, isoarnylamino, hexanoy- 
larnino. heptanoyl amino, octanoylarnino, benzoylamlno, js-chlorobenzoylamlno, g-nitrobenzoylamino, g-cya- 
nobenzoylamino, a-naphthoylamino, p-naphthoylamlno, clnnamoylamino, nicotinoylamino, picolinoylarnino, 
isonicotinoylamino, furoylamlno and thenoylamino groups. 
5 Of the compounds of the present invention described above, the preferred classes of compound are those 
of formula (I) in which: 

(A) Ar represents a phenyl group having one or two halogen substituents; 

(B) Ar represents a phenyl group having one or two fluorine and/or chlorine substituents; 

(C) R 1 represents a Ci - C3 alkyl group; 
10 (D) R 1 represents a methyl or ethyl group ; 

(E) m is 0 or X represents a C1 or Oz alkyiene group, which may be a straight or branched chain group ; 

(F) -Yn-R 2 represents the azldo group; 

(G) Y represents a group of formula -N(R 5 )CO-, -N(R 6 )CO-CH~CH-, -S-CO- or -S-CO-CH = CH-. In 
which: 

15 R s represents a hydrogen atom or a C1 - C4 alkyl group; (H) R 2 represents a phenyl group having one or 

two substituents selected from halogen atoms and trifluoromethyi, trifluoromethoxy and cyano groups. 
The more preferred compounds are those In which Ar is as defined in (A), R 1 is as defined in (C), X is as 
defined in (E) , Y is as defined In (G) and R 2 is as defined In (H), and the most preferred compounds are those in 
which Ar Is as defined in (B), R 1 is as defined in (D), X is as defined in (E), Y is as defined in (G) and R 2 is as 

20 defined in (H). Still more preferred compounds are those In which R 1 is as defined In (D). X is as defined in (E), 
Y is as defined In (G) and R 2 is as defined In (H) and Ar represents a 4-chlorophenyl group, a 4-fiuorophenyl 
group, a 2,4-dichlorophenyi group, a 2,4-difiuoro phenyl group, a 2-chloro-4-fluorophenyl group or a 
4-chloro-2-fluorophenyl group. 
The compounds of the present invention necessarily contain several basic nitrogen atoms and can, 

25 therefore, form acid addition salts and such salts also form part of the present invention. There is no limitation 
upon the nature of such salts, provided that, where they are to be used for agricultural or horticultural 
purposes, the salts do not or do not to a significant extent Increase the phytotoxicity of the compounds 
beyond that of the free base, or, where they are to be used for therapeutic purposes, that they are 
pharmaceutical ly acceptable, which, as Is well-known in the art, means that they do not have reduced activity 

30 (or unacceptably reduced activity) or Increased toxicity (or unacceptably increased toxicity) compared with 
the free compound of formula (I). Where, however, they are to be used for non-agricultural, non-horticultural or 
non-therapeutic purposes, e.g. as intermediates in the preparation of other compounds, even this limitation 
does not apply. Examples of suitable salts Include: salts with an inorganic acid, such as a hydrogen halide (e.g. 
hydrofluoric acid, hydrochloric acid, hydro bromic acid or hydrolodlc acid), or nitric acid, perchloric acid, 

35 sulphuric acid or phosphoric acid; and salts with an organic acid, such as a lower alkylsulphonfc acid (e.g. 
methanesulphonic acid, trifluoromethanesu I phonic acid or ethanesulphohic acid), an arylsulphonic acid (e.g. 
benzenesul phonic acid or £-toluenesulphonlc acid), or a carboxylic acid (e.g. fumaric acid, oxalic acid or 
maleic acid). 

The compounds of the present invention can exist in the form of various optical isomers and dlastereomers 
40 because of the existence of asymmetric carbon atoms in the molecule. Those compounds having a double 
bond in the group defined as -X m -Y n -R 2 can also exist in the form of geometrical isomers, i.e. the E and Z 
forms. The optical Isomers can be resolved using conventional techniques of optical resolution to give optically 
active compounds. The dlasteroisomers and geometrical isomers can be resolved using conventional 
techniques for separation such as recrystallization or chromatography. The present Invention covers both the 
45 individual Isomers and mixtures (e.g. racemlc mixtures) thereof, whether as obtained by the synthesis reaction 
or by mixing. If individual isomers are required, these may be prepared from mixtures, as explained above, or 
they may be prepared by stereospeclflc or enantiospecific synthesis techniques, as explained in more detail 
hereafter. 

Examples of specif ic compounds of the invention are given In the following formulae (1-1) and (I-2), in which 
50 the substituents are as defined in the corresponding one of Tables 1 , 1 A and 2 [i.e. Tables 1 and 1 A relate to 
formula (1-1 ) and Table 2 relates to formula (1-2)]. In the Tables, where a dash (-) Is shown under the column for 
X, this means X is absent, Le. m In formula (I) is 0. Also, the following abbreviations are used: 
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Ac 


acetyl 


_LBu 


isobutyl 


tJBu 


t-butyl 


Bz 


benzyl 


Et 


ethyl 


Etc 


e t hoxy ca r bony 1 


Fur 


furyl 


Hx 


hexyl 


Me 


methyl 


Moc 


methoxycarbonyl 


Np 


naphthyl 


Ph 


phenyl 


Phtm 


phthal iroido 


Pr 


propyl 


cPr 


cyclopropyl 


iPr 


isopropyl 


Pyaz 


pyrazolyl 


Pym 


pyrimidinyl 


Pyr 


pyridyl 


Tfm 


tr if 1-Qoromethyl 


Thi 


thienyl 


Thiz 


thiazolyl 


Thp 


tetrahydropyranyl 



N 

CH CH OH R 1 

11 I I / 

N N-CH 2 -C-CH 

I \ 

Ar X-Y-E 2 



O 
II 

N CH 2 (C) p -(CH=CH) q -R 2 

/ \\ / \ / 

CH CM ON 

» I 11 
N N-CH 2 -C CH 

IN 
Ar R 1 
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Table 1 



Cpd 
No. 



Ar 



R 2 -Y 



1-1 


2,4-diCSLPh 


Me 


- 


(4-FPh)-C0NH- 


1-2 


2,4-diCiPh 


Me 


- 


(4-CiPh) -CONH- 


1-3 


2.4-diCJlPh 


Me 


- 


( 2 , 4 -d iCfcPh ) -CONH- 


1-4 


2,4-diCJLPh 


Me 


- 


<4-BrPh)-CONH- 


1-5 


2,4-diCfcPh 


Me 


- 


(4-TfmPh)-C0NH- 


1-6 


2,4-diCiPh 


Me 


- 


( 2. 4-diFPh ) -CONH- 


1-7 


2,4-diCStPh 


Me 




( 2 -F-4-TfmPh)-CONH- 


1-8 


2,4-dic2.Ph 


Me 


- 


( 4-F 2 CHOPh) -CONH- 


1-9 


2,4-diC2.Ph 


Me 


- 


[4-{F 3 CCH 2 0)Ph]-CONH- 


1-10 


2,4-diClPh 


Me 


- 


(2-F-4-TfmOPh)-CONH- 


1-11 


2,4-diClPh 


Me 


- 


{4-N0 2 Ph)-CONH- 


1-12 


2,4-diCiPh 


Me 


- 


(4-NCPh)-C0NH~ 


1-13 


2,4-diClPh 


Me 


- 


(4-MocPh)-CONH- 


1-14 


2,4-diCSlPh 


Me 


- 


(2-CJL-4-MocPh)-CONH- 


1-15 


2,4-diCJLPh 


Me 




(4-MeSPh)-CONH- 


1-16 


2,4-diCSLPh 


Me 




[ 4 -MeS ( 0 ) Ph ] -CONH- 


1-17 


2,4-diCiPh 


Me 




{ 4 -MeS0 2 Ph ) -CONH- 


1-18 


2,4-diCS.Ph 


Me 




[ 4 -E tS ( O ) Ph ] -CONH- 


1-19 


4-CiPh 


Me 




(4-CfcPh)-CONH- 


1-20 


4-CfcPh 


Me 




<4-TfmPh)-C0NH- 


1-21 


2,4-diC5LPh 


Et 




(4-TfmPh)-CONH- 


1-22 


2, 4-diFPh 


Me 




(4-FPh)-CONH- 


1-23 


2, 4-diFPh 


Me 




(4-Cfi,Fh)-CONH- 


1-24 


2, 4-diFPh 


Me 




(4-TfiuPh)-CONH- 


1-25 


2, 4-diFPh 


Me 




<2, 4-diFPh )-CONH- 


1-26 


2. 4-diFPh 


Me 




< 2-F-4-Tf mPh ) -CONH- 


1-27 


2, 4-diFPh 


Me 




(4-TfroOPh)-CQNH- 
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Table 1 fcontl 



Cpd 
No . 


Ar 


i 

R 


X 


R -Y 


1-28 


2,4-diFPh 


Me 


— 


[ 4- ( CHF 2 CF 2 CH 2 0 ) Ph ] -CONH- 


1-29 


2,4-diFPh 


Me 


— 


(4-N0 2 Ph)-CONH- 


1-30 


2,4-diFPh 


Me 


— 


(2,3,4,5,6 -pentaFPh) -CONH 


1-31 


2,4-diFPh 


Me 




(2-F-4-N0 2 Ph) -CONH- 


1-32 


2,4-diFPh 


Me 




( 4 -NCPh ) -CONH- 


1-33 


2,4-diFPh 


Me 




( 4 -Mo cPh) - CONH - 


1-34 


2,4-diFPh 


Me 


— 


(2-F-4-EtcPh) -CONH- 


1-35 


2,4-diFPh 


Me 


— 


[ 4 -Mes ( O ) Ph J -CONH- 


1-36 


2,4-diFPh 


Me 


— 


( 4 -MeS0 2 Ph ) -CONH- 


1-37 


2, 4-diFPh 


Me 


— 


[2-CH-4-MeS(O)Ph]-C0NH- 


1-38 


2, 4-diFPh 


Et 




<4-Tf mPtO-CONH- 


1-39 


2 ,4-diFPh 


Pr 


— 


U-FPlO-CONH- 


1-40 


2,4-diFPh 


iPr 


— 


( 4 -F 2 CHOP h ) - CONH - 


1-41 


2-F-4-TfmPh 


Me 


— 


Ph-CONH- 


1-42 


2-F-4-TfraPh 


Me 


— 


(4-FPh)-CONH- 


1-43 


4-TfmPh 


Me 


— 


(4-CJlPh)-CONH- 


1-44 


2-F-4-TfmPh 


Me 


— 


( 4-Tf mPh) -CONH- 


1-4S 


2-F-4-T£roPh 


Me 




{ 4 -F CHOP h ) - CONH - 


1-46 


2-F-4-TfmPh 


Me 


— 


{4-NCPh)-CONH- 


1-47 


2-F-4-CfcPh 


Me 




<4-CfcPh)-C0NH- 


1-48 


2,4-diCHPh 


Me 




( 6-CJL-3-Pyr ) -CONH- 


1-49 


2,4-diCkPh 


Me 




( 6-Tf ra-3-Pyr ) -CONH- 


1-50 


2,4-diFPh 


Me 




( 5-Tf m-2-Pyr ) -CONH- 


1-51 


2,4-diCiPh 


Me 




(5-Tfm-2-Fur)-CONH- 


1-52 


2,4-diC4Ph 


Me 




{ 5-Tf m-2-Thi > -CONH- 


1-53 


2,4-diCSLPh 


Me 




(5-N0 2 -2-Thi ) -CONH- 


1-54 


Ph 


Me 




(4-TfraPh)-CONH- 
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Table 1 (cont) 



Cpd 
No. 



Ar 



R 



X 



B 2 -Y 



1-55 


2,4-diCJlPh 


Me 


1-56 


2,4-aiCJtPh 


Me 


1-57 


2,4-aiFPh 


Me 


1-58 


4-FPh 


Me 


1-59 


4-FPh 


Me 


1-60 


4 -FPU 


Me 


1-61 


4-FPh 


Me 


1-62 


4-FPh 


Me 


1-63 


4-FPh 


Me 


1-64 


4-FPh 


Me 


1-65 


4-FPh 


Me 


1-66 


4-C4.Ph 


Me 


1-67 


4-CiPh 


Me 


1-68 


4-ClPh 


Me 


1-69 


4-CJLPh 


Me 


1-70 


4-CfcPh 


Me 


1-71 


4-CiPh 


Me 


1-72 


4-CiPh 


Me 


1-73 


4-CSLPh 


Me 


1-74 


4-Cfi.Ph 


Me 


1-75 


4-Cfi.Ph 


Me 


1-76 


4-CfcPh 


Me 


1-77 


4-CHPh 


Me 


1-78 


4-CJlPh 


Me 


1-79 


4-ca.Ph 


Me 


1-80 


4-ca.Ph 


Me 


1-81 


4-CiPh 


Me 


1-82 


4-CJtPh 


Me 



4- ( ACNH) Ph J -CONH- 

4-{triFAc)Ph]-CONH- 

2 -CJU 4 -AcPh ) -CONH- 

4-TfraPh)-C0NH- 

2-F-4 -Tf mPh ) -CONH- 

4-NCPh)-CONH- 

4-CJlPh) -CH«CH-CONH- 

4-TfmPh)-CO-S- 

4-Tf mPh) -CH=:CH-COr-S- 

4-TfmPh)-C0NMe- 

2- F-4-TfmPh)-CONMe- 
4-NCPh)-CONH- 

3- TfmPh)-CONH- 
2~F-4-Tf mPh ) -CONH- 

4- CiPh)-CH=CH-CONH- 
4 -TfmPh ) -CH=CH-CONH- 
4-CSLPh)-CO-S- 
4-TfmPh)-CO-S- 
3-TfmPh)-CO-S- 
2-F-4-Tf mPh) -CO-S- 
2-F-5-Tf mPh) -CO-S- 

; 4 -CfcPh ) -CH=CH-CO-S- 

;4-TfmPh)-CH»CH-CO-S- 

;4-CJLPh)-C0NMe- 

; 2 . 4 -d iFPh ) -CONMe- 

;3 # 4-diFPh)-CONMe- 

!4-TfmPh)-CONMe- 

;3-TfmPh)-C0NMe- 
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Table X fcont) 



Cpd 
No* 


Ar 


„1 
R 


X 


R -Y 

: 


1-83 


4-CHPh 


Me 




(2-F-4-Tf raPh)-CONMe- 


1-84 


4-CSrPh 


Me 




{ 4-CJlPh) -CH«CH-C0NMe- 


1-85 


4-CSLPh 


Me 




{ 4-Tf mPh)-CH=CH-CONMe- 


1-86 


2 , 4-diCiPh 


Me 




(4-Cfi,Ph)-C0-O- 


1-87 


2 r 4-diCS,Ph 


Me 


— 


{ 4-CJlPh) -CH-CH-CO-O- 


1-88 


2,4-diCHPh 


Me 


— 


(4-CJlPh)-CO-S- 


1-89 


2 ,4-diCJlPh 


Me 


— 


(4-TfraPh)-CO-S~ 


1-90 


2, 4-diClPh 


Me 




( 3-TfmPh)-C0-S- 


1-91 


2 , 4-diCiPh 


Me 




( 2-F-4-Tf mPh) -C0-S- 


1-92 


2,4-diClPh 


Me 


— 


( 4 -ClPh ) -CH^CH-C0-S- 


1-93 


2,4-diC5lPh 


Me 


— 


( 4-TfmPh) -CH-CH-CO-S- 


1-94 


2,4-diCfcPh 


Me 


- 


(4-NCPh)-C0NMe- 


1-95 


2,4-diCfcPh 


Me 


— 


( 4-Tf mPh ) -CONMe- 


1-96 


2,4-diCiPh 


Me 


— 


( 3 -Tf mPh ) -CONMe- 


1-97 


2,4-diCiPh- 


Me 


— 


( 2 -F - 4 -Tf mP h ) - C0NM e - 


1-98 


2,4-diCS,Ph 


Me 


— 


( 4 -CiPh ) ~CH=CH-CONMe - 


1-99 


2,4-aiCJLPh ' 


Me 


— 


(4-TfmPh)-CH=CH-CONMe- 


1-100 


2, 4-diCStPh 


Me 


— 


( 6 -Tfra-3-Pyr ) -CONMe- 


1-101 


2,4-diCJlPh 


Me 


— 


( 5-Tf ra-2-Thi ) -CONMe- 


1-102 


2,4-diCiPh 


Me 


— 


< 6 -C4-3 -Pyr ) -CH=CH-CONMe- 


1-103 


2,4-diCJlPh 


Me 




{ 5-Tf m-2-Thi ) -CH=CH-CONMe 


1-104 


2,4-diCJLPh 


Me 




( 4 -CiPh ) -CH^CH-CONH- 


1-105 


2„4-diC*Ph 


Me 




( 4 -TfmPh ) -CH=CH-C0NH- 


1-106 


2,4-diCHPh 


Me 




( 4-NCPh) -CH=CH-CONH- 


1-107 


2,4-diFPh 


Me 




(4-CfcPh)-CH*CH-C0NH- 


1-108 


2,4-diFPh 


Me 




( 4-Tf raPh) -CH=CH-CONH- 


1-109 


2,4-diFPh 


Me 




{ 4-CiPh) -CH=CH-CG-0- 


1-110 


2,4-diFPh 


Me 




(4-CJlPh)-CO-S- 
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Table 1 Ccont) 



Cpd 
No. 



Ar 



R J 



R 2 -Y 



1- 


111 


2.4- 


-diFPh 


Me 


1- 


112 


2,4 


-diFPh 


Me 


1- 


113 


2,4- 


-diFPh 


Me 


1- 


114 


2,4 


-diFPh 


Me 


1- 


115 


2,4 


-diFPh 


Me 


1- 


116 


2,4 


-diFPh 


Me 


1" 


117 


2,4 


-diFPh 


Me 


1- 


118 


2,4 


-diFPh 


Me 


1- 


119 


2,4 


-diFPh 


Me 


1- 


120 


2,4 


-diFPh 


Me 


1- 


121 


2,4 


-diFPh 


Me 


1- 


122 


2,4 


-diFPh 


Me 


1- 


123 


2,4 


-diFPh 


Me 


1- 


124 


2.4 


-diFPh 


Me 


1- 


125 


2,4 


-diFPh 


Me 


1- 


126 


2,4 


-diFPh 


Me 


1- 


127 


2,4 


-diFPh 


Me 


1- 


128 


2,4 


-diFPh 


Me 


1- 


129 


2,4 


-diFPh 


Me 


1- 


130 


2,4 


-diFPh 


Me 


1- 


131 


2,4 


-diFPh 


Me 


1- 


132 


2,4 


-diFPh 


Me 


1- 


133 


2,4 


-diFPh 


Me 


1- 


134 


2,4 


-diFPh 


Me 


1- 


•135 


2,4 


-diFPh 


Me 


1- 


136 


2,4 


-diFPh 


Me 


1- 


-137 


2,4 


-diFPh 


Me 


1- 


-138 


2,4 


-diFPh 


Me 



3. 4- diFPh) -CO-S- 
4-NCPh) -CO-S- 

3.5- diFPh)-CO-S- 
4-TfmPh)-CO-S- 

3- TfmPh)-C0-S- 

2- F-4-TfmPh)-CO-S- 

4- CJlPh) -CH=CH-CO-S- 
4-TfmPh)-CH=CH-CO-S- 
4-CfcPh)-CONMe- 

2 , 4-diFPh) -CONMe- 
3 , 4-diFPh) -CONMe- 
4-NCPh)-CONMe- 
4 -N0 2 Ph ) -CONMe - 
4-TfmPh)-CONMe- 

3- TfraPh)-CONMe- 

3 - F - 4 -Tf mP h ) - CONMe - 
2-F-4-Tf niPh ) - CONMe - 

4- CJlPh ) -CH=CH-CONMe- 

; 4-Tf mPh) -CH=CH-CONMe- 
i4-TfmPh)-CONEt- 
;3-TfmPh)-CONEt- 
; 4-CJlPh) -CH~CH-CONE t- 
[ 3 -FPh) -CONK- 
IS, 4-diFPh ) -CONH- 
;2,5-diFPh)-CONH- 
;3 # 5-diFPh)-CONH- 
[2,6-diFPh)-CONH- 
[2-TfraPh)-CONH- 
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Table \ fcont) 



Cpd 
No. 



Ar 



R 2 -Y 



1- 


139 


2,4-diFPh 


Me 


1- 


140 


2,4-diFPh 


Me 


1- 


141 


2,4-diFPh 


Me 


1- 


142 


2,4-diFPh 


Me 


1- 


143 


2,4-diFPh 


Me 


1- 


144 


2,4-diFPh 


Me 


1- 


145 


2,4-diFPh 


Et 


1- 


146 


2-F-4-ClPh 


Me 


1- 


147 


2-F-4-CJlPh 


Me 


1- 


148 


2,4-diCfcPh 


Me 


\~ 


149 


2,4-diCJlPh 


Me 


1- 


150 


4-FPh 


Me 


1- 


151 


4-CHPh 


Me 


1- 


1S2 


2,4-diFPh 


Me 


1- 


153 


2,4-diFPh 


Me 


1- 


154 


2,4-diFPh 


Me 


1- 


155 


2,4-diFPh 


Me 


1- 


156 


2,4-diFPh 


Me 


1- 


157 


2,4rdiFPh 


Et 


1- 


158 


2,4-diFPh 


Et 


1- 


159 


2,4-diFPh 


Me 


1- 


-160 


2,4-diFPh 


Me 


1- 


-161 


2,4-d iFPh 


Me 


1- 


162 


2,4-diFPh 


Me 


1- 


•163 


2 ,4-diFPh 


Me 


1- 


•164 


2,4-diFPh 


Me 


1- 


-165 


2-F-4-CSlPh 


Et 


1- 


-166 


4-F-2-CllPh 


Et 



tBU-CQNH- 

Cl 2 CH-C0NH- 

(2-Fur)-C0NH- 

(2-Thi)-C0NH- 

(4-Pyr)-C0NH- 

(2-Pyr)-CONH- 

{4~CfcPh)-C0NH- 

(4-TfmPh)-C0NH- 

{2-F-4-TfmPh)-C0NH- 

(2,3-diC*LPh)-CONH- 

t.Bu-CONH- 

(4-CS.Ph)-CONH;- 

(2-F-4 -NCPh ) - CONH- 

(4-tB\lPh)-CONH- 

(4-Me0Ph)-C0NH- 

(4-MePh)-CONH- 

4-{NMe_)Ph-C0NH- 

<2-Np)-CONH- 

( 2 , 5-diMe-3 -Fur ) -CONH- 

(2,3, 5-tr iMe-4 -Pya2 ) -CONH 

(4-B20Ph)-C0NH- 

(4-HOPh)-CONH- 

Ph-CONH- 

2 - ( HOCH 2 ) Ph - CONH- 
2- ( AcOCH 2 )Ph-CONH- 
4-(CHF 2 CF 2 0}Ph-CONH- 
(4~CJLPh)-CONH- 
(4-CfcPh)-CONH- 
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Table 1 (conO 



Cpd 
No. 



Ar 



R 



r 2 -y 



1-167 


2,4-diCiPh 




- 


( 4-CS.Ph) -CONH- 


1-168 


2,4-diFPh 


Me 


- 


4-C2.Pht.ra 


1-169 


2,4-diFPh 


Me 


- 


(4-CtPh)-C0-0~ 


1-170 


2,4-diFPh 


Me 


- 


(4-T£mPh)-CO-0- 


1-171 


2,4-diFPh 


Et 


- 


( 4 -TfmPh) -CONMe- 


1-172 


2,4-diFPh 


Me 


- 


l-oxo-2 , 3-dihydro 
-2-isoihdolyl 


1-173 


2,4-diFPh 


Me 


- (CH 2>2" 


(4-C2.Ph) -CONH- 


1-174 


2,4-diCAPh 


Me 


-CH 2 - 


(4-TfmPh)-CONH- 


1-175 


2,4-diCSLPh 


Me 


-CH 2 - 


( 4-ClPh) -CH=CH-CO 


1-176 


2,4-diFPh 


Et 


-CH-CH-CH 2 - 
-C*C-CH - 


(4-TfraPh)-CONH- 


1-177 


2,4-diClPh 


Me 


(4-TfmPh)-CONH- 


1-178 


2,4-diFPh 


Me 


-CH -CMe - 


(4-TfraPh)-CO-0- 


1-179 


2.4-dica.Ph 


Me 




" N 3 


1-180 


4-ClPh 


Me 


- 


" N 3 


1-181 


2,4-diFPh 


Me 




" N 3 


1-182 


2-F-4-ClPh 


Me 




- N 3 


1-183 


4-F-2-C5LPh 


Me 




" N 3 


1-184 


4-FPh 


Me 




" N 3 


1-185 


4-BrPh 


Me 




" N 3 


1-186 


2-F-4-IPh 


EL 




" N 3 


1-187 


2,4-diFPh 


Et 




- N 3 


1-188 


2-F-4-CfcPh 


Et 




" N 3 


1-189 


4-F-2-CSLPh 


Et 




" N 3 


1-190 


2, 4-diFPh 


Me 


-CH(Me)- 


~ N 3 


1-191 


2,4-diFPh 


Me 


-CH 2 - 


- N 3 


1-192 


2,4-diFPh 


Me 


-«?H 2 ) 2 - 


" N 3 


1-193 


2,4-diCfcPh 


Me 


-CH 2 - 


" N 3 



18 



EP 4332 387 A1 

Table 1 (cont) 



Cpd 



No. 


Ar 


„1 
R 


, 




R -Y 


1-194 


2,4-diFPh 


Me 


-CJJ{±Pr)-CH 2 - 




~ N 3 


1-19 5 


2 , 4-diCSlPh 


Me 


-CH^-CHCEt)- 




- N 3 


1-196. 


2,4-diCSLPh 


Me - 


-Cli^-cPn- 




3 - N 3 


1-197 


2,4-diFPh 


Et 






" N 3 


1-198 


2,4-diCSLPh 


Me 


— 


(2- 


~Ci - 4 -TfmOPh ) -CONH- 


1-199 


2,4-diFPh 


Me 


— 


(2- 


-Ci-4-CNPh) -CONH- 


1-200 


4^C2Ph 


Me 


— 




(2-Br-4-FPh)-CONH- 


1-201 


2,4-diFPh 


Et 


- 




(2-F-4-lPh)-CONH- 


1-202 


2,4-diFPh 


Me 


-(ca 2 ) 2 _ 


(2- 


-Br-4-Tf mPh) -CONH- 


1-203 


2,4-diFPh 


Me 


-CH(Me>- 


(2- 


-Ci-4-MeSPh)-CONH- 


1-204 


4-C&Ph 


Et 


-CH -CH=CH-CH„ 
2 2 




(4-CNPh)-CONH- 


1-205 


2,4-diFPh 


iPr 


-CH 2 -CH(Pr)- 




(2-F-4-TfmPh)-CONH 


1-206 


2,4-diFPh 


Me 


-C=C-CH 2 - 




( 4-NO^Ph ) -CONH- 


1-207 


4-FPh 


Me 


-CH=C{Me>- 




(4-C*Ph)-CONH- 


1-208 


2,4-diFPh 


Et 






{ 2,4-diCSLPh ) -CONH- 


1-209 


2,4-diFPh 


Me 


-C=.C-CH 2 - 


(2 


-N0 2 -4-FPh)-CONH- 


1-210 


2,4-diClPh 


Et 


2^Pr-CH 2 - 




{4~TfraPh)-CONH- 


1-211 


2,4-diFPh 


Me 






[ ( 4 -AcNH ) Ph } -CONH- 


1-212 


2,4-diCjLPh 


Me 






(4-AcPh)-CONH- 


1-213 


2,4-diFPh 


Me 




(3 


-TfmPh)-CH=CH-CONH- 


1-214 


2,4-diFPh 


Me 






(3-TfmPh)-CONH- 


1-215 


2,4-diFPh 


Me 






(5-Ci-2-Thi)-CONH- 
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Table 1 Ccont) 







R 1 


X 


r 2 -y 


1 — Z LO 


Z # ft-airrn 


Me 




( 4 -Tf roPh ) -CONH- 


X— 217 


Z / 4-airrii 




-CHfMe}- 


(4-TfmPh)-CONH- 






Hx 




-N_ 
3 




Z * fl — U AIM* 11 


Lit. 


- ( CH } - 
V 2 ; 3 


3 


1-220 


Z r 4-alLx,ril 






-N 

3 


1-221 


2-F-4-C51F& 




-(CH 2 ) 4 


-N 
N 3 


1-222 


O il /4 -l "CD V» 

z * *— a lr rii 




-fCH ^ CH ( Me } - 


-N 

3 


1-223 


2, 4-diFPh 


Et 


-CH«CH(Me)- 
z 


3 




z— r -*-v^x.ru 


iPr 


-CHUMe^CH - 


3 


L— z^b 


o t? a r*Q PVi 

Z — 1/— f4- 'l— X-JrH 






{ 4 -Tf mPh ) -CONH- 




z — ^-»x» — — r JT Xi 






(4-C5LPh)-CONH- 


T *3 *7 "7 

1 — ZZ / 


A Tf tnPh 
«1 — 1 1 nur xi 




-CH CH - 
2 2 


3 


1 — ZZo 


z # ■» — ai^*ru 


E t 




(4-CHPh)~CONH~ 


i. — Z A J 


£t g *a — U X *» a 4a 


Et 




(4-TfinPh)-CONH- 


1-230 


2,4-diCiPh 


Et 




(2-F-4 -Tf mPh ) -CONH 


1-231 


2,4-diCJLPh 


Et 


-CH 2 - 


- N 3 


1-232 


2,4-diCJLPh 


Et 


-CH 2 CH 2 - 


- N 3 


1-233 


2,4-diCJlPh 


Et 


-CH 2 CH(Me)- 


~ N 3 


1-23 4 


2,4-diCSLPh 


Et 


-CH(Me)- 


~ N 3 


1-235 


2,4-diCSlPh 


Et 




~*3 


1-236 


4-FPh 


Et. 




- N 3 


1-237 


4-BrPh 


Et 




~ N 3 
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Table IA 



Cpd 
NO. 



Ar 



R 



R 2 -Y 



1-238 


2,4-diFPh 


Me 


1-239 


2,4-diFPh 


Me 


1-240 


4-FPh 


Me 


1-241 


4-FPh 


Me 


1-242 


4-BrPh 


Me 


1-239 


4-BrPh 


Me 



2-Thp-O- 
-Q-S0 2 Me 
2-Thp-O- 
-O-SO^Me 
2-Thp-O- 
-0-S0 2 Me 
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Table 2 



cpa 

No, 



Ar 



R 



2-1 


2,4-diCJtPh 


H 


4-FPh 


0 


0 


2-2 


2,4-diFPh 


H 


4-CJlPh 


0 


0 


2-3 


2,4^diCfcPh 


H 


4-TfmPh 


0 


0 


2-4 


2,4-diFPh 


H 


4-F 2 CHOPh 


0 


0 


2-5 


2,4-diCJLPh 


H 


4-N0 2 Ph 


0 


0 


2-6 


2-F-4-TfmPh 


H 


4-NCPh 


0 


0 


2-7 


2,4-diCJLPh 


H 


4-MeSPh 


0 


0 


2-8 


2,4-diCJlPh 


H 


4-MeS(0)Ph 


0 


0 


2-9 


2,4-diFPh 


H 


4-MeSO^Ph 


0 


0 


2-10 


4-TfmPh 


H 


4-TfmPh 


0 


0 


2-11 


2,4-diFPh 


H 


4-MocPh 


0 


0 


2-12 


2,4-diCJlPh 


H 


4-CJlPh 


1 


0 


2-13 


2,4-diClPh 


H 


4-TfmPh 


1 


0 


2-14 


2,4-diCJlPh 


H 


4-MeSPh 


1 


0 


2-15 


2,4-diFPh 


H 


4-MeS(0)Ph 


1 


0 


2-16 


2-F-4-TfmPh 


H 


4-MeS0 2 Ph 


1 


0 


2-17 


4-CJLPh 


H 


4-NCPh 


1 


0 


2-18 


2,4-diFPh 


H 


2-F-4-TfmPh 


1 


0 


2-19 


2,4-diFPh 


H 


4-N0 2 Ph 


1 


0 


2-20 


2,4-diCStPh 


H 


4-MocPh 


1 


0 


2-21 


2,4-diFPh 


Me 


4-CSlPh 


0 


0 


2-22 


2,4-diFPh 


Me 


2,4-diFPh 


0 


0 


2-23 


2,4-diFPh 


Me 


4-TfmPh 


0 


0 


2-24 


2,4-diFPh 


Me 


4-TfmOPh 


0 


0 


2-25 


2, 4-diFPh 


Me 


4-NCPh 


0 


0 


2-26 


2,4-diCfi.Ph 


Me 


4-CJLPh 


0 


0 


2-27 


2, 4-diCfcPh 


Me 


4-TfmPh 


0 


0 
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Table 2 (coat) 



NO • 




D l 
R 


«2 
R 




a 


2-28 


2 «, 4-diC5lPh 


Me 


4-NCPh 


0 


0 


2-29 


2 , 4-aiCapn 


Me 


4-MeSPh 


0 


0 


2-30 


2 , 4-aiCJlPn 


Me 


4-MeS(0)Ph 


0 


0 


2-31 


2 # 4-diFPh 


Me 


4-MeS0 2 Ph 


0 


0 


2-32 


2 r 4-dxCJLPh 


Me 


4 -MacFh 


0 


0 


2-33 


2, 4-diCStPh 


Me 


4-N0 2 Ph 


0 


0 


2-34 


2 , 4-diCJLPh 


Me 


4-F 2 CHOPh 


0 


0 


2-35 


2 , 4-dlCJLPn 


Me 


4-(F 3 CCH 2 0)Ph 


0 


0 


2-3 6 


2-F-4-TrmPh 


Me 


4-Tf raPh 


0 


0 


2-37 


4-Cft.Ph 


Me 


4-FPh 


0 


0 


2-38 


2, 4-diFPh . 


Me 


4-CJLPh 


1 


0 


2-39 


2, 4-diFPh 


Me 


4-FPh 


1 


0 


2-40 


2, 4-diFPh 


Me 


4-TfraPh 


1 


0 


2-41 


2 , 4-diFPh 


Me 


2 -F -4-TfmPh 


1 


0 


2-42 


2, 4-diFPh 


Me 


2, 4-diFPh 


1 


0 


2-43 


2 , 4-dxFPh 


Me 


4-NCPh 


1 


0 


2-44 


2 , 4-diFPh 


Me 


4-F 2 CHOPh 


1 


0 


2-45 


2 , 4-diFPh 


Me 


4-MocPh 


1 


0 


2-46 


2, 4-diFPh 


Me 


4-MeSPh 


1 


0 


2-47 


2,4-dlFPh 


Me 


4-MeS(0>Ph 


1 


0 


2-48 


2 r 4-diFPh 


Me 


4-EtS0_Ph 


- 1 


0 


2-49 


2, 4-diC*Ph 


Me 


2,4-diClPh 


1 


0 


2-50 


2,4-diCiPh 


Me 


4-FPh 


1 


0 


2-51 


2,4-diCiPh 


Me 


4-TfmPh 


1 


0 


2-52 


2,4-diCJlPb 


Me 


4-TfmOPh 


1 


0 


2-53 


2,4-diCfi,Ph 


Me 


2^F-4-F 2 CHOPh 


1 


o 


2-S4 


2,4-diCJLPh 


Me 


2-Ci-4-NCPh 


1 


0 



23 



EP 0 332 387 A1 

Table 2 (cont) 



Cpd 
No. 



Ar 



R 



2-55 


2,4-diCJlPfa 


Me 


4-N0 2 Ph 


1 


0 


2-56 


2 , 4-diCSlPh 


Me 


3,4-diFPh 


1 


0 


2-57 


2,4-diCJlPh' 


Me 


4-MocPh 


1 


0 


2-58 


2,4-diCiPh 


Me 


3-F-4-TfmPh 


-1 


0 


2-59 


2,4-diclPh 


Me 


4-MeSPh 


1 


0 


2-60 


2,4-diC2,Ph 


Me 


4-MeS(0)Ph 


1 


0 


2-61 


2,4-diC2,Ph 


Me 


4-MeS0 2 Ph 


1 


0 


2-62 


2,4-diCiPh 


Me 


4-(diC5LAcNH)Ph 


1 


0 


2-63 


2,4-diCJLPh 


Me 


5-Tf m-2-Fur 


1 


0 


2-64 


2,4-diCfcPh 


Me 


5-CJL-2-Thi 


0 


0 


2-65 


2,4-diFPh 


Me 


5-Tfm-2-Thi 


1 


0 


2-66 


2,4-diFPh 


Me 


5-Tfm-2-Thiz 


1 


0 


2-67 


2,4-diClPh 


Me 


2-Tfra-5-Thiz 


1 


0 


2-68 


2,4-diFPh 


Me 


6-Ci-3-Pyr 


1 


0 


2-69 


2,4-diCSLPh 


Me 


6-Tfm-3-Pyr 


0 


0 


2-70 


2,4-diCi,Ph 


Me 


6-Tfm-3-Pyr 


1 


0 


2-71 


2.4-diFPh 


Me 


6-Tf mO-3-Pyr 


1 


0 


2-72 


2,4-diCJlPh 


Me 


5-Tf m-2-Pyr 


1 


0 


2-73 


2,4-diCJLPh 


Me 


5-CJI-2-PYTO 


1 


0 


2-74 


2,4-diFPh 


Me 


5-Tf ra-2-Pym 


1 


0 


2-75 


2,4-diCSlPh 


Me 


2-Tf mO-5-Pym 


1 


0 


2-76 


4-FPh 


Me 


4-TfmPh 


1 


0 


2-77 


4-CiPh 


Me 


4-TfmPh 


1 


0 


2-78 


4-CSLPh 


Me 


3-TfmPh 


1 


0 


2-79 


4-ClPh 


Me 


4-CSlPh 


1 


0 


2-80 


4-CilPh 


Me 


2-F-4-TfraPh 


1 


0 


2-81 


4-CSlPh 


Me 


3,4-diFPh 


1 


0 
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Table 2 (cont^ 



Cpd 
No. 



Ar 



R 



2-82 


4-CiPh 


Me 


3,5-diFPh 


1 


0 


2-83 


4-CSlPh 


Me 


4-CiPh 


1 


1 


2-84 


4-C!lPh 


Me 


4-TfmPh 


1 


1 


2-85 


4-CSlPh 


Me 


3-TfmPh 


1 


1 


2-86 


4-ClPh 


Me 


2-F-4-TfmPh 


1 


1 


2-87 


4-CfcPh 


Me 


4-NCPh 


1 


1 


2-88 


4-ClPh 


Me 


4-N0 o Ph 


1 


1 


2-89 


4-CiPh 


Me 


6-C4-3-Pyr 


1 


1 


2-90 


4-CJlPh 


Me 


5-Tfra-2-Thi 


1 


1 


2-91 


4-Ci.Pti 


Me 


5-Tfm-2-Thiz 


1 


1 


2-92 


4-CHPh 


Me 


5-CSU2-Pym 


1 


1 


2-93 


2,4-diCJtPh 


Me 


4-CfcPh 


1 


1 


2-94 


2,4-diCilPh 


Me 


4-TfmPh 


1 


1 


2-95 


2,4-aiCfi.Ph 


Me 


3-TfmPh 


1 


1 


2-96 


2 . 4-diCSlPh 


Me 


3 4— diFPh 

/ T« VJk JLJ. JL 11 


i 


i 

JL 


2-97 


2.4-diClPh 


Me 


2-F-4-TfmPh 


1 


1 


2-98 


2,4-diCfcPh 


Me 


5-Tfm-2-F\ir 


1 


1 


2-99 


2,4-diFPh 


Me 


4-CiPh 


1 


1 


2-100 


2,4-diFPh 


Me 


4-TfmPh 


1 


1 


2-101 


2,4-diFPh 


Me 


3-TfmPh 


1 


1 


2-102 


2,4-diFPh 


Me 


2-F-4-TfmPh 


1 


1 


2-103 


2 r 4-diFPh 


Me 


3-F-4-TfmPh 


1 


1 


2-104 


2,4-diFPh 


Me 


6-Ci-3-Pyr 


1 


1 


2-105 


2,4-diFPh 


Me 


6-Tf m-3-Pyr 


1 


1 


2-106 


2,4-diFPh 


Me 


5-Tfm-2-Thi 


1 


1 


2-107 


4-TfmPh 


Me 


3-ClPh 


1 


1 


2-108 


2-F-4-TfmPh 


Me 


3-TfmPh 


1 


1 
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Of the compounds listed above, the following are preferred, that is to say Compounds No. 1-2, 1-5, 1-20, 
1-23, 1-24, 1-25. 1-26, 1-27, 1-32, 1-66, 1-68, 1-89, 1-117, 1-124, 1-127. 1-145, 1-154, 1-168. 1-179, 1-180, 1-181, 
1-182, 1-183. 1-187, 1-189. 1-190. 1-191, 1-193, 2-40, 2-41, 2-80, 2-99 and 2-100. The following are more 
preferred, especially for agrochemlcal use, that is Compounds No. 1-2. 1-5, 1-23, 1-25, 1-26, 1-27, 1-127, 1-145, 
5 1-154, 1-168, 1-179, 1-180, 1-181, 1-182. 1-183. 1-187, 1-189. 1-190. 1-191. 1-193, 1-228, 1-229, 1-230. 1-231, 

1- 232. 1-233. 1-234 and 1-235. and the following are more preferred, especially for pharmaceutical use, that is 
Compounds No. 1-2. 1-20, 1-24, 1-26, 1-32, 1-66. 1-68, 1-89, 1-117, 1-124, 1-127, 2-40, 2-41. 2-80, 2-99 and 

2- 100. 

The most preferred compounds for agrochemlcal use are: 
10 1-5. 2-{2,4-Dlchlorophenyl)-1-(1H-1 > 2,4^ 

1-25.2-(2,4-Difluaropheny!)-3-[2-fluoro^ ,2,4-triazoM -y1)-2-butanol; 

1-145. 3-(4-Chlorobenzoylamino)-2-(2,4-dlfluoroph 

1-181. 3-Azido-2-(2,4-difIuorophenyl)-1 -(1 H-1 ,2,4-triazoM -yl) -2-butanol ; 

1 -1 82. 3-Azido-2-(4-chloro-2-fiuorophenyl)-1 -(1 H-1 ,2,4-triazol-1-yi)-2-butanol ; 
15 1-1 87. 3-Azido-2-(2.4-dlf!uorophenyl)-1-(1 H-1 ,2,4-trlazoM -yl)-2-pentanoI; 

1-189. 3-Azido-2-(2-chloro-4-f[uorophenyl)-1-(1H-1 l 2 t 4-triazol-1-yi)-2-pentanol; 

1-190. 4-Azido-2-(2,4-dffluorophenyl)-3-methyl^ 

1-191. 4-Azido-2-{2,4-dtf luorophenyl) -3-methyi-1 -{1 H-1 ,2,4-triazoM -yl)-2-butanol ; 

1-193. 4-Azfdo-2-(2,4-dichlorophenyl)-3-^^ and 
20 1-235. 3-Azido-2-(2.4-dichlorophenyl)-1-(1H-1,2,4-triazol-1-yl)-2-pentanol. 
The most preferred compounds for pharmaceutical use are: 

1-20. 2-(4-Chlorophenyl)-1-(1H-1,2,4-tr1azol-1-yl)-3-[4-(trifluoromethyl)benzoylamino]-2-bLrtanoI; 

1-24. 2-(2.4-DffluorophenyJ)-1-(1H-1.2.4-triazol-1-yl)-3-[4-(trmuoromethyl)benzoylamlno]-2-butanol; 

1-26. 2-(2,4-Dif luorophenyl) -3-[2-fl^^ 
25 1-32. 3-(4-Cyanobenzoylamlno)-2-(2,4-difluoro^ 

1-68. 2-(4-Chloropheny!)-3-l2-fluoro^ 

1-89. 2-(2,4-Dichlorophenyl)-1-(1H-1 l 2.4~trlazol-1-yl^ 

1-1 17. 3-(4-Ch!oroclnnamoylarnino)-2-(2,4-dlfluoro phenyl)-1-(1H-1,2.4-triazol-1-yl)-2-butanol; 
1-124. 2-(2,4-Difluorophenyl)-1-(1H-1,2,4-tri^ 
30 tanol; and 

1-127. 2-(2,4-Dffluorophenyl)-3-(N-[2-fluoro-4-(tri^ 
1-yl)-2-butanol. 

Also preferred are the acid addition salts, especially the oxalates, nitrates and hydrochlorides of the above 
compounds. 

35 The compounds of the present invention may be prepared by a variety of methods known for the preparation 
of this type of compound. In general, the precise details of the method chosen for their preparation will vary 
depending on the nature of the compound. Examples of preferred preparative methods are illustrated In the 
following Methods A to L. 

Compounds of formula (I) in which -Y n -R 2 represents a protected hydroxy group may be prepared by 

40 protecting the hydroxy group of a compound of formula (III): 



N 

45 / W 

CH CH OR 3 X m -OH 

» I. I / 

N N-CH 2 -C-CH (III) 

50 Ar V 



(in which R 1 , R 3 , Ar, X and m are as defined above). 
55 The reaction employed will, of course, depend on the nature of the protecting group, and such reactions are 
well known to those skilled in the art. Thus, reactions for Introducing protecting groups are described, for 
example, by T.W. Greene, "Protective Groups in Organic Synthesis", published by Wiley-lntersclence 
Publications, especially at Chapter 2, "Protection of the Hydroxy Group, Including 1,2- and 1,3-diols", the 
disclosure of which is incorporated herein by reference. 

eo 

Method A 

Those compounds of formula (I) In which Y represents a group of formula -O-CO- or -O-CO-CH CH-, that 
is to say compounds of formula (la), shown below, can, for example, be prepared by reacting a compound of 
formula (IV): 

65 
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N 

/ \N 

CH CH OH X m -OH s 
» I I / 

N N-CH 2 -C-CH (IV) 

Ar R 1 

10 

(in which R 1 , Ar, X and m are as defined above) with a carboxytic acid of formula (V): 
RZ'-COOH (V) 

(in which R 2 ' represents any of the groups defined above for R 2 or represents a group of formula R 2 -CH — CH-, 15 
and R 2 is as defined above) or with a reactive derivative thereof, to give said compound of formula (la) : 



N 20 

f w 

CH CH OH X m -OCOR 2 ' 
H II/ 

N N-CH 2 -C-CH (la) 

| \ 25 
Ar R 1 



30 

(in which R 1 , R 2 ', Ar, X and rn are as defined above). 

The reaction of the dlol compound of formula (IV) with the carboxyllc acid of formula (V) or with the reactive 
derivative thereof Is preferably effected in an inert solvent. There is no particular restriction on the nature of the 
solvent to be employed, provided that it has no adverse effect on the reaction or on the reagents involved. 
Examples of suitable solvents include: hydrocarbons, especially aromatic hydrocarbons, such as benzene; 35 
halogenated hydrocarbons, especially halogenated aliphatic hydrocarbons, such as methylene chloride; and 
ethers, such as tetrahydrofuran. Where the acid itself is employed, we prefer to use an appropriate condensing 
agent such as dicyciohexylcarbodiimlde in the presence of a basic catalyst, preferably an amine, such as 
pyridine, triethylamine or 4-(N,N-d(methylamino) pyridine. Alternatively, the compound of formula (la) can be 
prepared by reacting an acid chloride, which can be prepared by reacting the carboxyllc acid of formula (V) 40 
with a halogenatlng agent, such as thionyl chloride, with the compound of formula (IV) In the presence of a 
base. The reaction can take place over a wide range of temperatures, and the precise reaction temperature is 
not critical to the Invention. In general, we find It convenient to carry out the reaction at a temperature from 
-20° C to ambient. The time required for the reaction may also vary widely, depending on many factors, notably 
the reaction temperature and the nature of the reagents. However, provided that the reaction is effected under 45 
the preferred conditions outlined above, a period of from 10 minutes to 1 hour will usually suffice. 

Method B 

Those compounds of formula (I) in which Y r represents a sulphur atom and rn is 0, that is to say compounds 
of formula (lb), can, for example, be prepared as illustrated In the following Reaction Scheme B: so 



55 



60 
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Reaction Scheme Bj 
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In the above formulae, R 1 , R 2 * and Ar are as defined above. 

Thus, In Step B1 of this reaction scheme, a methanesulphonate of formula (VI) is prepared by reacting a diol 
compound of formula (IV) with methanesulphonyl chloride in an Inert solvent in the presence of a base. There 
Is no particular restriction on the nature of the solvent to be employed, provided that it has no adverse effect 
on the reaction or on the reagents Involved. Examples of suitable solvents include: halogenated hydrocarbons, 5 
especially halogenated aliphatic hydrocarbons, such as methylene chloride; and nitrites, such as acetonitriie. 
There is likewise no particular limitation on the base to be employed, as Its function is essentially to bind to the 
hydrogen chloride formed during the reaction, but examples of suitable bases include such amines as 
triethylamine and pyridine. 

The reaction can take place over a wide range of temperatures, and the precise reaction temperature is not 10 
critical to the invention. In general, we find It convenient to carry out the reaction at a temperature from -20° C 
to 50° C. The time required for the reaction may also vary widely, depending on many factors, notably the 
reaction temperature and the nature of the reagents. However, provided that the reaction is effected under the 
preferred conditions outlined above, a period of from 8 minutes to 3 hours will usually suffice. 

In Step B2, the resulting methanesulphonate of formula (VI) Is reacted with a base to remove the 16 
methanesulphonyloxy group and the adjacent hydroxy group as methanesulphonic acid, and produce the 
oxlrane of formula (VII). There Is no particular restriction on the base employed in this reaction, provided that It 
doss not affect other parts of the molecule. Examples Include such basic alkali metal compounds as 
hydroxides and hydrides, e.g. sodium hydroxide or sodium hydride. There is no particular restriction on the 
nature of the solvent to be employed, provided that It has no adverse effect on the reaction or on the reagents 20 
involved. Examples of suitable solvents Include: ethers, such as tetrahydrofuran; fatty acid amides, such as 
dlmethylformamide; and sulphoxides, such as dimethyl sulphoxlde. 

in Step B3, the oxirane of formula (VII) Is reacted with sodium £-methoxybenzy1thlolate to prepare the 
thioether derivative of formula (VIII). The reaction Is preferably carried out by heating a solution of sodium 
£-methoxybenzylthiolate (which may be produced by mixing equimolar amounts of sodium hydride and 25 
p_-methoxybenzylmercaptan) in a suitable solvent with the oxirane of formula (VII). There Is no particular 
restriction on the nature of the solvent to be employed, provided that it has no adverse effect on the reaction or 
on the reagents involved. Examples of suitable solvents Include: ethers, such as tetrahydrofuran; fatty acid 
amides, such as dimethylformamide ; and sulphoxides, such as dimethyl sulphoxlde. The reaction can take 
place over a wide range of temperatures, and the precise reaction temperature Is not critical to the invention. 30 
in general, we find It convenient to carry out the reaction at a temperature from 40 to 100° C. The time required 
for the reaction may also vary widely, depending on many factors, notably the reaction temperature and the 
nature of the reagents. However, provided that the reaction is effected under the preferred conditions outlined 
above, a period of from 30 minutes to 5 hours will usually suffice. We prefer to employ from 1 to 3 moles of 
sodium p-methoxybenzyl thiolate for each mole of the compound of formula (VII). The thioether compound of 35 
formula (VIII) can be produced without Isolation of the oxirane intermediate of formula (VII) when more than 
two moles of sodium £-methoxybenzyithiolate are employed for each mole of the methanesulphonate of 
formula (VI). 

In Step B4, a mercaptan derivative of formula (IX) is prepared from the thioether derivative of formula (VIII) 
by contacting the thioether derivative of formula (VIII) with a strong acid to remove the £-methoxybenzyl 40 
group. The reaction may be effected by treating the compound of formula (VIII) with trifluoromethanesulphonte 
acid in trlfluoroacetic acid In the presence of a cation scavenger, such as anisole.The reaction can take place 
over a wide range of temperatures, and the precise reaction temperature is not critical to the Invention. In 
general, we find it convenient to carry out the reaction at a temperature from -20 to 50° C. The time required for 
the reaction may also vary widely, depending on many factors , notably the reaction temperature and the nature 45 
of reagents. However, provided that the reaction is effected under the preferred conditions outlined above, a 
period of from 10 minutes to 3 hours will usually suffice, but it is usually complete at room temperature within 
30 minutes. 

In Step B5, athloester compound of formula (lb) is prepared from the mercaptan compound of formula (IX). 
This reaction can be carried out by reacting the compound of formula (IX) with a carboxylic acid of formula (V) : so 
R 2 '-COOH (V) 
(In which R 2 '-COOH (V) 

(in which R 2 ' is as defined above) in an Inert solvent in the presence of a basic catalyst, e.g. an organic amine, 
such as pyridine, triethylamine or 4-(N-N-dimethylamino) pyridine. There is no particular restriction on the 
nature of the solvent to be employed, provided that it has no adverse effect on the reaction or on the reagents 55 
involved. Examples of suitable solvents include: aromatic hydrocarbons, such as benzene; halogenated 
hydrocarbons, particularly halogenated aliphatic hydrocarbons, such as methylene chloride; and ethers, such 
as tetrahydrofuran. When the carboxylic acid itself is employed, we prefer also to use an appropriate 
condensing agent, for example, dicyclohexyicarbodiimide. The thioester compound of formula (lb) can also be 
prepared by reacting the compound of formula (IX) with an acid chloride, which may be produced by reaction 60 
of the compound of formula (V) with thlonyl chloride, in the presence of a base. 

Method C: 

Compounds of formula (1) In which -Y n -R 2 represents an azido group and m is 0, that is to say compounds of 
formula (Ic) , and compounds of formula (I) in which Y n represents a group of formula -NHCO- and m is 0, that Is 65 
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to say compounds of formula (Id), may be prepared, for example, as shown In the following Reaction Scheme 

C: 



Reaction Scheme C: 




(VII) lie) 
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In the above formulae, R 1 , R 2 * and Ar are as defined above. 

In this reaction scheme, the methanes ulphonate derivative of formula (VI) described In Step B1 above is 
reacted with sodium azide or lithium azide to prepare the azldo-alcohol derivative of formula (Ic) via an oxlrane 
intermediate of formula (VII). The amide compound of formula (Id) can then, if required, be. prepared by 
reduction of the azide compound of formula (Ic) to afford an aminoalcohoi derivative of formula (X), which Is 5 
then reacted with a carboxylfc acid of formula (V) or reactive derivative- thereof. 

In Steps C1 and C2, In which a compound of formula (Ic) is prepared from a methanesulphonate compound 
of formula (VI) via an oxlrane compound of formula (VII), the reaction Is preferably effected In the presence of a 
solvent. There Is no particular restriction on the nature of the solvent to be employed, provided that It has no 
adverse effect on the reaction or on the reagents Involved. Examples of suitable solvents Include: polar 10 
solvents, especially fatty acid amides, such as dlmethylformamide or dlmethyiacetamide; and sulphoxides, 
such as dimethyl sulphoxlde. The reaction can take place over a wide range of temperatures, and the precise 
reaction temperature is not critical to the Invention.:! n general, we find It convenient to carry out the reaction at 
a temperature from room temperature to the boiling point of the solvent employed and more preferably at a 
temperature of from 70 to 1 30° C. The time required for the reaction may also vary widely, depending on many 75 
factors, notably the reaction temperature and the nature of the reagents. However, provided that the reaction 
Is effected under the preferred conditions outlined above, a period of from 1 to 15 hours will usually suffice. We 
prefer to employ from 2 to 5, more preferably from 2 to 3, moles of sodium azide or lithium azjde for each mole 
of the compound of formula (VI). The reaction, i&affected in the presence of an ammonium halide, preferably 
ammonium chloride, more preferably from about 1 to 1.5 moles of the ammonium halide per mole of said 20 
compound of formula (VI). If the reaction is discontinued shortly after its initiation, or if only 1 mole of the azide 
is employed or if an oxirane intermediate of formula (VII) can be recovered, this oxirane intermediate may be 
reacted again with sodium azide or lithium azide in the presence of ammonium chloride to give the compound 
of formula (Ic). 

Step C3, in which the compound of formula (X) is prepared from the compound of formula (Ic), can be, and 25 
usually Is, carried out by catalytic reduction in the presence of hydrogen. Any catalyst commonly used for this 
type of reaction can be employed In the reaction, and examples include palladium-on-charcoal, platinum or 
Raney nickel, The reaction is normally effected In the presence of a solvent. There Is no particular restriction on 
the nature of the solvent to be employed, provided that it has no adverse effect on the reaction or on the 
reagents involved. Examples of suitable solvents include: alcohols, such as methanol or ethanol; esters, such SO 
as ethyl acetate; and ethers, such as tetrahydrofuran. The reaction can take place over a wide range of 
temperatures, and the precise reaction temperature is not critical to the invention. In general, we find It 
convenient to carry out the reaction at about room temperature. The time required for the reaction may also 
vary widely, depending on many factors, notably the reaction temperature and the nature of the reagents. 
However, provided that the reaction Is effected under the preferred conditions outlined above, a period of from 35 
30 minutes to 5 hours, preferably from 30 minutes to 2 hours, will usually suffice. Alternatively, the compound 
of formula (Ic) may be reacted with hydrogen sulphide or 1 ,3-propanedithio! In a solvent (for example 
methylene chloride) and in the presence of an organic base, such as trlethylamine. 

In Step C4, the amide compound of formula (Id) Is prepared by reacting the compound of formula (X) with a 
carboxyiic acid of formula (V) or a reactive derivative thereof. This reaction is essentially the same as, and may 40 
be carried out under the same conditions as, that described above in Method A. 

Those compounds of formula (1) In which Y represents a group of formula -N(R 6 )CO- or 
-N(R 5 )CO-CH=CH-, where R 6 represents an alky! group, and m is 0, that is to say compounds of formula (le), 
can be prepared, for example, as shown in the following Reaction Scheme D: 
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Reaction Scheme D: 
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In the above formulae: 
R 1 , and Ar are as defined above; and 

R 8 and R 9 are the same or different and each represents a hydrogen atom or a methyl or ethyl group. 

In this reaction scheme, the N-alkylamide compound of formula (le) may be prepared by reacting the 
amlno-alcohol compound of formula (X) (described In Step C3 of Method C) with an aldehyde or ketone 5 
compound of formula (XI) to produce a cyclic oxazolidine compound of formula (XII) (Step D1), which Is 
reduced to cause ring opening and thereby afford an N*alkylamlno compound of formula (XIII) (Step D2), and 
then reacting the resulting compound of formula (XIII) with a carboxylic acid of formula (V) or a reactive 
derivative thereof, If necessary, in the presence of an appropriate condensing agent (Step D3). 

In Step D1 , an oxazolidine compound of formula (XII) Is prepared by reacting an ami no-alcohol compound of 10 
formula (X) with an aldehyde or ketone compound of formula (XI). Examples of suitable aldehyde or ketone 
compounds Include formaldehyde, acetaldehyde and propionaldehyde, but the exact nature of this compound 
will depend on the final compound which it is desired to prepare. We prefer to employ from 1 fo 1.5 moles of the 
carbonyl compound of formula (XI) per mole of the compound of formula (X). The reaction is preferably 
effected with heating and preferably in the presence of a solvent. There is no particular restriction on the 15 
nature of the solvent, if it is employed, provided that It has no adverse effect on the reaction or on the reagents 
Involved. Examples of suitable solvents Include: aromatic hydrocarbons, such as benzene or toluene. The 
reaction can take place over a wide range of temperatures, and the precise reaction temperature is not critical 
to the Invention. In general, we find It convenient to carry out the reaction at a temperature from 50°C to the 
boiling point of the solvent employed. The time required for the reaction may also vary widely, depending On 20 
many factors, notably the reaction temperature and the nature of the reagents. However, provided that the 
reaction is effected under the preferred conditions outlined above, a period of from 30 minutes to 3 hours will 
usually suffice. 

In Step D2, a compound of formula (Xllr) Is prepared from the cyclic oxazolidine compound of formula (XII) 
by reacting the compound of formula (XII) with an excess of lithium aluminium hydride in an inert solvent. There 25 
Is no particular restriction on the nature of the solvent to be employed, provided that it has no adverse effect 
on the reaction or on the reagents involved. Examples of suitable solvents include: ethers, such as diethyl 
ether, tetrahydrofuran or dioxane. 

In Step D3, the resulting amlno-alcohol of formula (XII I) Is subjected to acylatlon of Its amfno group using a 
carboxylic acid of formula (V) or a reactive derivative thereof. This reaction Is essentially the same as, and may 30 
be carried out under the same conditions as, that described above in Method A. 

The compound of formula (IV) used as the starting material In the above reaction schemes may readily be 
prepared by a known method [see the Abstract Papers of the 8th Symposium on Medicinal Chemistry, Osaka, 
page 9 (1986)]. 

The resulting compounds prepared by the processes described above will normally be racemic mixtures. 35 
These may, if desired, be employed as such. Alternatively, optical resolution may be carried out by addition of 
an optically active acid, such as ^-camphorsulphonic acid to the racemate of formula (I), (IV), (VI) - (X), (XII) or 
(XIII) to form a crystalline salt, followed by separation of the optically active compound. 

Method E: 40 
- Those compounds of formula (I) In which R a and and -X m -Y n -R 2 together represent a group of formula (II) : 

0 

II 45 
CH 2 (C) p -(CH=CH) a -R2 
/ \ / 
N 

I (II) 



(In which R 2 is as defined above, and £ and q are both 0), that is to say compounds of formula (If), can be 
prepared, for example, by the method shown In the following Reaction Scheme E: 
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Reaction Scheme E: 




Step El 



45 

In the above formulae, R 1 f R 2 and Ar are as defined above. 

Thus, an oxazolldlne compound of formula (If) can be prepared by reacting an oxlrane compound of formula 
(VilJ with an amino compound of formula (XIV) and then reacting the resulting arnino-alcohol of formula (XV) 
so with formaldehyde. 

In Step E1 , a compound of formula (XV) Is prepared by reacting the oxirane compound of formula (VII) with 
the amino compound of formula (XIV). This reaction is preferably carried out in the presence of an inert 
solvent. There is no particular restriction on the nature of the solvent to be employed, provided that it has no 
adverse effect on the reaction or on the reagents Involved. Examples of suitable solvents include: aromatic 

55 hydrocarbons, such as benzene, toluene or xylene. It may also be conducted in the absence of a solvent, if 
required. The reaction can take place over a wide range of temperatures, and the precise reaction temperature 
is not critical to the invention. In general, we find It convenient to carry out the reaction at a temperature from 
70' to 150 c C. The time required for the reaction may also vary widely, depending on many factors, notably the 
reaction temperature and the nature or the reagents. We prefer to employ from 1 to 5 moles of the amino 

60 compound of formula (XIV) for each mole of the oxirane compound of formula (VII). 

In Step E2, the oxazolldlne compound of formula (If) is prepared by reacting the amino-aicohol compound of 
formula (XV) with formaldehyde. The reaction is preferably effected in the presence of a solvent. There Is no 
particular restriction on the nature of the solvent to be employed, provided that it has no adverse effect on the 
reaction or on the reagents Involved. 

65 Examples of suitable solvents include: aromatic hydrocarbons, such as benzene or toluene, but others may 
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also be used. The formaldehyde employed in the reaction is preferably used in an amount of from 1 to 3 moles, 
more preferably from 1 to 1 .5 moles, for each mole of the compound of formula (XV) . The formaldehyde may be 
employed as such or, more preferably, as formalin or paraformaldehyde. The reaction can take place over a 
wide range of temperatures, and the precise reaction temperature is not critical to the invention. In general, we 
find it convenient to carry out the reaction at a temperature from 50° C to boiling point of the solvent employed, 
and water produced In the reaction can be removed azeotropically. The time required for the reaction may also 
vary widely, depending on many factors, notably the reaction temperature and the nature of the reagents. 
However, provided that the reaction Is effected under the preferred conditions outlined above, a period of from 
30 minutes to 3 hours wiil usually suffice. 

Method F 

Those N-acyloxazolidine compounds of formula (I) In which R 3 and and -Xm-Y n -R 2 together represent a 
group of formula (II), defined above, (In which: R 2 is as defined above; £ is 1 ; and 3 is 0 or 1), that is to say 
compounds of formula (Ig), can be prepared, for example, by. the method shown in the following Reaction 
Scheme F: 
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Reaction Scheme F: 
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In the above formulae, R 1 , R 2 , n and Ar are as defined above. 
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The starting material tor this reaction scheme is the compound of formula (X), which may have been 
prepared as described in Step C3 of Reaction Scheme C. This amino-aicohol compound of formula (X) Is then 
condensed with formaldehyde, to give the cyclic compound of formula (XVI), which is then reacted with a 
carboxylic acid of formula (XVII), or a reactive derivative thereof, If necessary, in the presence of an appropriate 
5 condensing agent 

In Step F1 of this reaction scheme, formaldehyde is reacted with the amino-alcohol compound of formula 
(X), to prepare the oxazolldlne of formula (XVI). The reaction Is essentially the same as, and may be carried out 
under the same conditions as, that described above as Step E2 of Reaction Scheme E. 
Reaction of the resulting compound of formula (XVI) with the carboxylic acid of formula (XVII) or reactive 

10 derivative thereof, in Step F2, gives an N-acyloxazollne compound of formula (Ig). This reaction Is preferably 
carried out In the presence of a condensing agent such as dicyclohexyicarbodllmlde. We prefer to employ 
from 1 to 2 moles of the carboxylic acid of formula (XVII) and of the condensing agent for each mole of the 
compound of formula (XVI). The reaction Is preferably effected in the presence of a solvent. There is no 
particular restriction on the nature of the solvent to be employed, provided that it has no adverse effect on the 

15 reaction or on the reagents Involved. Examples of suitable solvents Include: aromatic hydrocarbons, such as 
benzene; ethers, such as tetrahydrofuran; and halogenated hydrocarbons, especially halogenated aliphatic 
hydrocarbons, such as methylene chloride. The reaction can take place over a wide range of temperatures, 
and the precise reaction temperature is not critical to the invention. In general, we find it convenient to carry 
out the reaction at a temperature from -20° C to boiling point of the solvent employed, preferably 0°C to room 

20 temperature. The time required for the reaction may also vary widely, depending on many factors, notably the 
reaction temperature and the nature of the reagents. 

Alternatively, the compound of formula (Ig) can be prepared by reacting the compound of formula (XVI) with 
an acid chloride, which may be prepared by reacting the carboxylic acid of formula (XVII) with thionyl chloride 
or phosphorus pentachloiide. 

25 ' Where benzene, tetrahydrofuran, methylene chloride or the like Is used as the solvent for either of the 
alternative reactions of Step F2, the reaction is preferably carried out In the presence of a base, preferably an 
organic amine, such as triethylamlne. Pyridine can be also used as a solvent In the reaction, in which case an 
additional amine is not necessary. 
Those compounds of formula (I) in which R 2 represents a phenyl or aromatic heterocyclic group having a 

30 -SO r R 7 substltuent (r and R 7 are as defined above, other than r is 0) can be prepared by oxidation of the 
corresponding compound In which R 2 represents a phenyl "or aromatic heterocyclic group having a 
corresponding -SR 7 substltuent, using a peracid (for example, peracetlc acid or 3-chioroperbenzolc acid) 
according to conventional means. 
Those compounds of formula (I) in which the group of formula -Y n -R 2 represents a group of formula 

35 -OSO2R 4 can be prepared by a reaction analogous to that described above in Step B1 of Reaction Scheme B. 
but employing an alternative substituted sulphonyl halide, especially chloride, in which the substltuent 
corresponds to the group R 4 , in place of the methanesulphonyl chloride. 

Method G: 

40 Compounds of formula (I) in which m is 1 can be prepared as Illustrated by the following Reaction Scheme 
G: 
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Reaction Scheme 6: 
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Reaction Scheme 6 (cont.) 



HO U H HO l>H 

Ar Ar 
(XVIII) (XXVI) 



HO | H HO i J 

T .X^sp</ 0H Step 68 fc Trj /^b</ H3 Step 6 9 m 



Ar Ar 
(XXVII) IXXVIH) 



HO i 



Tri 



Ar 
(XXIX) 



Ar 
(XXX) 



38 



EP 0 332 387 A1 



In the above formulae: 
Tri represents the 1H-1,2,4-trtazoM-yl group; 
Ms represents the methanesulphonyl group; and. 
Ar and R 2 are as defined above. 

The first half of Step G1 consists In the hydrobaration of the compound of formula (XVIII), namely the 5 
addition to the double bond of this compound of a reactant, which may be, for example diborane (B2H6I, a 
borane/dimethyl sulphide complex (BH3.SMe2) or 9-borabicyclononane (9-BBN). The. reaction is normally 
performed in a solvent. There Is no particular restriction on the nature of the solvent to be employed, provided 
that It has no adverse effect on the reaction or on the reagents involved. Examples of suitable solvents include: 
. ethers, such as tetrahydrofuran. The reaction can take place over a wide rangs of temperatures, and the 10 
precise reaction temperature is not critical to the invention. In general, we find it convenient to carry out the 
reaction at a temperature from -20 to 60° C. The time required for the reaction may also vary widely, depending 
on many factors, notably the reaction temperature and the nature of the reagents. However, provided that the 
reaction is effected under the preferred conditions outlined above, a period of from 15 minutes to 5 hours will 
usually suffice. 15 

The second half of this Step G1 consists in the oxidative elimination of boron to give the alcohol of formula 
(XIX) or (XX). This may be performed by treating the reaction product of the first half of the step with hydrogen 
peroxide under alkaline conditions. The reaction can take place over a wide range of temperatures, and the 
precise reaction temperature is not critical to the Invention. In general, we find it convenient to carry out the 
reaction at a temperature from 0 to 60° C. The time required for the reaction may also vary widely,, depending 20 
on many factors, notably the reaction temperature and the nature of the reagents. However, provided that the 
reaction is effected under the preferred conditions outlined above, a period of from 1 to 5 hours will usually 
suffice. 

The product of this step may easily be purified by column chromatography. 

in Step G2, the alcohol of formula (XIX) or (XX) is reacted with methanesulphonyl chloride, to prepare the 25 
methanesulphonate of formula (XXI) or (XXII), respectively. This reaction may be performed In a solvent. There 
is no particular restriction on the nature of the solvent to be employed, provided that it has no adverse effect 
on the reaction or on the reagents involved. Examples of suitable solvents Include: halogenated hydrocarbons, 
especially halogenated aliphatic hydrocarbons, such as methylene chloride; nitrlles, such as acetonitrile; and 
organic amines, such as pyridine. The reaction ia preferably effected In the presence of an acid-bin ding agent, 80 
e.g. triethylamlne (although this Is not necessary where the solvent is pyridine or another similar organic 
amine). We prefer to use from 1 to 1 .5 equivalents of methanesulphonyl chloride per mole of the compound of 
formula (XIX) or (XX). The reaction can take place over a wide range of temperatures, and the precise reaction 
temperature Is not critical to the Invention. In general, we find It convenient to carry out the reaction at a 
temperature from -20° C to room temperature. The time required for the reaction may also vary widely, 35 
depending on many factors, notably the reaction temperature and the nature of the reagents. However, 
provided that the reaction is effected under the preferred conditions outlined above , a period of from 5 minutes 
to 2 hours will usually suffice. 

Step G3 consists in the reaction of the methanesulphonate of formula (XXI) or (XXII) with lithium azide or 
sodium azide to form the azido compound of formula (XXIII) or (XXIV). This reaction Is preferably effected 40 
using from 1 to 3 equivalents of the azide per mole of the methanesulphonate of formula (XXI) or (XXII). The 
reaction Is preferably effected in the presence of a solvent. There is no particular restriction on the nature of 
the solvent to be employed, provided that It has no adverse effect on the reaction or on the reagents involved. 
Examples of suitable solvents include: fatty acid amides, such as dimethylformamlde or dlmethylacetamide; 
and sulphoxides, such as dimethyl sulphoxide. The reaction can take place over a wide range of temperatures, 45 
and the precise reaction temperatures is not critical to the invention. In general, we find It convenient to carry 
out the reaction at a temperature from 50 to 100 P C. The time required for the reaction may also vary widely, 
depending on many factors, notably the reaction temperature and the nature of the reagents. However, 
provided that the reaction is effected under the preferred conditions outlined above, a period of from 1 to 3 
hours will usually suffice. 50 

Steps Q4 and G5 provide an alternative method of preparing the compound of formula (XX). Thus, Step G4 
consists of the epoxidatlon of the compound of formula (XVlll) using an oxidizing agent, such as a peroxide, to 
give the compound of formula (XXV). This reaction is preferably effected In a solvent. There Is no particular 
restriction on the nature of the solvent to be employed, provided that it has no adverse effect on the reaction or 
on the reagents involved. Examples of suitable solvents Include: halogenated hydrocarbons, especially 55 
halogenated aliphatic hydrocarbons, such as methylene chloride. We prefer to employ from 1 to 1.5 
equivalents of a peroxide, such as peracetic acid or m-chloroperbenzoic acid, per mole of the compound of 
formula (XXV), The reaction can take place over a wide range of temperatures, and the precise reaction 
temperature is not critical to the invention. In general, we find ft convenient to carry out the reaction at a 
temperature from 0 to 50° C, preferably at room temperature. The time required for the reaction may also vary 60 
widely, depending on many factors, notably the reaction temperature and the nature of the reagents. However, 
provided that the reaction Is effected under the preferred conditions outlined above, a period of from 30 
minutes to 3 hours will usually suffice. 

Step G5 consists In the reduction of the epoxy compound of f ormula (XXV), to give the diol of formula (XX). 
This reaction is preferably effected In a solvent. There is no particular restriction on the nature of the solvent to 65 
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be employed, provided that It has no adverse effect on the reaction or on the reagents Involved. Examples of 
suitable solvents include: ethers, such as diethyl ether, tetrahydrofuran ordloxane. A preferred reducing agent 
is lithium aluminium hydride, preferably employed in an amount of from 0.5 to 2 molar equivalents, based on the 
compound of formula (XXV). The reaction can take place over a wide range of temperatures, and the precise 

5 reaction temperature Is not critical to the invention, in general, we find It convenient to carry out the reaction at 
a temperature from 0°C to the boiling point of the solvent employed. The time required for the reaction may 
also vary widely, depending on many factors, notably the reaction temperature and the nature of the reagents. 
However, provided that the reaction is effected under the preferred conditions outlined above, a period of from 
30 minutes to 3 hours will usually suffice. 

W Step G6 consists of the oxidation of the compound of formula (XVIII) to convert the vinyl group to a formyl 
group in the compound of formula (XXVI). This may be achieved, for example, by preparation of an ozonide, 
and then decomposition of the ozonide to give the compound of formula (XXVI). The reaction with ozone may 
be performed in a suitable solvent, first by introducing ozone Into the system. There is no particular restriction 
on the nature of the solvent to be employed, provided that it has no adverse effect on the reaction or on the 

15 reagents involved. Examples of suitable solvents include: halogenated hydrocarbons, especially halogenated 
aliphatic hydrocarbons, such as methylene chloride; and esters, such as ethyl acetate. The reaction can take 
place over a wide range of temperatures, and the precise reaction temperature is not critical to the Invention. 
In general, we find it convenient to carry out the reaction at a temperature from -78° C to room temperature. 
The time required for the reaction may also vary widely, depending on many factors, notably the reaction 

20 temperature and the nature of the reagents. The resulting ozonide is then subjected to reductive 
decomposition, e.g. with dimethyl sulphide. 

Alternatively, the starting material of formula (XVIII) may be dissolved In a suitable solvent, such as a mixture 
of dioxane and water, and then oxidized with from 2 to 4 equivalents of sodium metaperiodate and a catalytic 
amount of osmium tetraoxlde. The reaction can take place over a wide range of temperatures, and the precise 

25 reaction temperature Is not critical to the Invention. In general, we find it convenient to carry out the reaction at 
a temperature from 0 to 50° C. The time required for the reaction may also vary widely, depending on many 
factors, notably the reaction temperature and the nature of the reagents. However, provided that the reaction 
is effected under the preferred conditions outlined above, a period of from 3 to 10 hours will usually suffice. 
Step G7 consists of the reduction of the formyl group in the compound of formula (XXVI) to a hydroxymethyl 

30 group in a compound of formula (XXVII). This reaction Is preferably effected in a suitable solvent. There is no 
particular restriction on the nature of the solvent to be employed, provided that It has no adverse effect on the 
reaction or on the reagents involved. Examples of suitable solvents Include: alcohols, such as methanol or 
ethanol. using a suitable reducing agent, e.g. sodium borohydride. The reaction can take place over a wide 
range of temperatures, and the precise reaction temperature is not critical to the invention. In general, we find 

35 it convenient to carry out the reaction at a temperature from -30*0 to room temperatures. The time required 
for the reaction may also vary widely, depending on many factors, notably the reaction temperature and the 
nature of the reagents. However, provided that the reaction Is effected under the preferred conditions outlined 
above, a period of from 5 to 30 minutes will usually suffice. 
Step G8 consists of the conversion of the hydroxy group of the compound of formula (XXVII) to an azldo 

40 group in a compound of formula (XXVIll). This reaction Is a combination of Steps G2 and G3. and may be 
carried out under the same conditions and using the same reagents. 

Step G9 consists of the catalytic hydroge nation of the compound of formula (XXVIll) using a catalyst, such 
as palladium-on-charcoal, platinum or Raney nickel, to give a compound of formula (XXIX). The reaction is 
essentially the same as and may be performed under the same conditions as that described in Step C3 of 

45 Reaction Scheme C. 

Finally, the amino compound of formula (XXIX) obtained in Step G9 may be acylated in Step G10 with from 1 
to 2 equivalents of an acid chloride to give a compound of formula (XXX). This reaction is essentially the same 
as and may be performed under the same conditions as that described in Step C4 of Method C. 

50 Method H 

This iilustrates the stereos pecific and enantiospeciffc synthesis of compounds of the present invention in 
which -Yn-R 2 represents an azido group, to give a compound of formula (XLVII), which may then. If desired, be 
converted to corresponding compounds in which the azldo group is replaced by an acylamino group, I.e. a 
compound of formula (IL). as shown below in Reaction Scheme H: 
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Reaction Scheme H: 
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In the above formulae: 
Tri represents the 1H-1,2,4-triazol-1-y1 group; 
Ms represents the methanesulphonyl group; 
Ts represents the p_-toluenesulphonyl group; and 
5 Ar and R 2 ' are as defined above. 

Step H1 is a Fried el-Craft's reaction, tn which the £-to!uenesulphonyloxy group Is eliminated and replaced by 
a chlorine atom in a configuration opposite to that of the eliminated group. Rrst, the optically active carboxylic 
acid of formula (XXI) (derived from L-lactlc acid) Is reacted with oxatyl chloride to give the corresponding acid 
chloride, which Is then reacted with from 1 to 2 equivalents of the compound of formula (XL), e.g. 

10 fiuorobenzene, m-chloro-fluorobenzene, the difluorobenzenes. especially 1 ,3-difluorobenzene, or chloroben- 
zene, In the presence of from 2.5 to 3 equivalents of aluminium chloride. The reaction can take place over a 
wide range of temperatures, and the precise reaction temperature Is not critical to the invention. In general, we 
find it convenient to carry out the reaction at a temperature from 0°C to room temperature. The time required 
for the reaction may also vary widely, depending on many factors, notably the reaction temperature and the 

15 nature of the reagents. However, provided that the reaction Is effected under the preferred conditions outlined 
above, a period of from 5 to 20 hours will usually suffice. The reaction product may then be worked up and, if 
required, purified by distillation under reduced pressure. 

The position on the benzene ring of the compound of formula Ar-H (XL) which attaches to the ketone of 
formula (XLII) will depend primarily on the positioning of the halogen substituents on the compound of formula 

20 (XL). For example, where the aromatic compound of formula (XL) is 1 ,3-drfluorobenzene, the predominant 
product will be a compound of formula (XLII) in which the group Ar Is the 2,4-dlfiuorophenyl group, whereas, 
where the aromatic compound of formula (XL) is chlorobenzene, the predominant product will be a compound 
of formula (XLII) In which the group Ar is the 4-chlorophenyi group, 
in Step H2, the ketonic oxygen atom of the compound of formula (XLII) obtained in Step H1 is replaced by a 

25 methylene group, to give the compound of formula (XUII). This may be effected as follows. First, a Grignard 
reagent is prepared from chloromethyltrlmethylsilane In a suitable solvent. There is no particular restriction on 
the nature of the solvent to be employed, provided that it has no adverse effect on the reaction or on the 
reagents involved. Examples of suitable solvents include: ethers, such as diethyl ether, tetrahydrofuran and 
dibutyl ether. Next, the Grignard reagent is reacted with the ketone of formula (XUI), preferably at a 

30 temperature of from 0°C to ambient, to give an intermediate silyl alcohol. The silyl alcohol fs then treated with 
from 0.1 to 1 equivalent of a boron trffiuoride/diethyl ether complex in a suitable solvent, e.g. methylene 
chloride, preferably at a temperature of from 0°C to ambient and suitably for a period of from 30 minutes to 3 
hours to eliminate the silyl alcohol and thus give the olefin compound of formula (XUII). 
Step H3 is an oxidation reaction tn which the olefin compound of formula (XLII J) is oxidised to a diol of 

35 formula (XUV). The reaction Is preferably effected using from 1 to 1 .5 equivalents of N-methylmorphoIine oxide 
and an equivalent of water In the presence of osmium tetraoxlde as a catalyst. The reaction can take place over 
a wide range of temperatures, and the precise reaction temperature is not critical to the Invention In general, 
we find it convenient to carry out the reaction at a temperature from 0 to 50° C. The time required for the 
reaction may also vary widely, depending on many factors, notably the reaction temperature and the nature of 

40 the reagents. However, provided that the reaction is effected under the preferred conditions outlined above, a 
period of from 5 to 20 hours will usually suffice. A small amount of the stereoisomer formed in this Step may be 
eliminated by column chromatography, If required. 

Step H4 consists of the methanesulphonylation of the compound of formula (XLIV), to give the selectively 
sulphonyiated compound of formula (XLV). This reaction is normally effected in a solvent. There is no particular 

45 restriction on the nature of the solvent to be employed, provided that It has no adverse effect on the reaction or 
on the reagents involved. Examples of suitable solvents include: halogenated hydrocarbons, preferably 
halogenated aliphatic hydrocarbons, such as methylene chloride. We prefer to use from 1 to 1.S equivalents of 
. methanesulphonyl chloride in the presence of from 1 to 1.5 equivalents of a suitable acid-binding agent, e.g. 
triethy (amine. The reaction can take place over a wide range of temperatures, and the precise reaction 

50 temperature is not critical to the invention. In general, we find It convenient to carry out the reaction at a 
temperature from -20° C to ambient. The time required for the reaction may also vary widely, depending on 
many factors, notably the reaction temperature and the nature of the reagents. However, provided that the 
reaction is effected under the preferred conditions outlined above, a period of from 5 to 30 minutes will usually 
suffice. 

55 The first haff of Step H5 Involves the preparation of the sodium salt of triazole by mixing equlmolar amounts 
of sodium hydride and triazole in a suitable solvent, such as dlmethylformamide. The second half of this Step 
consists of reacting the sodium salt of triazole with the alcohol of formula (XLV), to give the oxirane of formula 
(XLVI). We prefer to employ from 2 to 4 equivalents of the sodium salt per equivalent of the alcohol of formula 
(XLV)- The reaction can take place over a wide range of temperatures, and the precise reaction temperature is 

60 not critical to the Invention. In general, we find it convenient to carry out the reaction at a temperature from 
ambient to 100° C. The time required for the reaction may also vary widely, depending on many factors, notably 
the reaction temperature and the nature of the reagents. However, provided that the reaction is effected under 
the preferred conditions outlined above, a period of from 1 to 5 hours will usually suffice. 

Step H6 converts the oxirane of formula (XLVI) to the azide of formula (XLVIi) by reaction with lithium azide 

65 or sodium azide, and may be performed In a suitable solvent. There is no particular restriction on the nature of 
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the solvent to be employed, provided that ft has no adverse effect on the reaction or on the reagents involved. 
Examples of suitable solvents include: fatty acid amides, such as dlmethylformamide and dimethyl acetamide; 
and sulphoxldes, such as dimethyl sulphoxide. We prefer to use from 1 to 3 equivalents of lithium a2lde or 
sodium azlde per equivalent of the oxirane of formula (XLVi). The reaction is effected in the presence of an 
ammonium halide, e.g. ammonium chloride, preferably in an amount of from 1 to 1 .5 equivalents per equivalent 5 
of the oxirane of formula (XLVI). The reaction can take place over a wide range of temperatures, and the 
precise reaction temperature is not critical to the Invention. In general, we find it convenient to carry out the 
reaction at a temperature from 50 to 120° C. The time required for the reaction may also vary widely, depending 
on many factors, notably the reaction temperature and the nature of the reagents. However, provided that the 
reaction is effected under the preferred conditions outlined above, a period of from 2 to 10 hours will usually 10 
suffice. 

Steps H7 [In which the azide compound of formula (XLVII) is subjected to catalytic hydrogenation to give the 
amino compound of formula (XLVIII)] and H8 [in which the resulting amino compound is acylated] are 
essentially the same as, and may be carried out under the same conditions as, Steps C3 and C4, respectively, 
of Reaction Scheme C. 

Alternatively, ff desired, the compound of formula (XLVIII) may be treated as described in Reaction Schemes 
D or F, to give corresponding products. The compound of formula (XLVI) may also be treated as described in 
Reaction Scheme B [replacing the compound of formula (VII)], to give optically active compounds 
corresponding to the compound of formula (Jb). 

20 

Method J: 

This provides an alternative stereospecific and enantiospedfic reaction sequence for preparing the 
compound of formula (XLVII) (see Reaction Scheme H), which may then be treated as in Steps H7 and H8, to 
give the optically active compound of formula (IL). The reactions Involved are Illustrated In Reaction Scheme J: 
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Reaction Scheme J: 
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In the above formulae: 
Ar, Trl, Ms and Ts are as defined above; 
THP represents a tetrahydropyranyl group; 
DMPS represents a dimethyllsopropoxysllyl group; and 

Ac represents an acetyl group. 5 

Step J1 Is Frledel-Craft's reaction, and may be carried out under conditions well known for this type of 
reaction. For example, first, the optically active carboxyllc acid of formula (L) (derived from L-lactlc acid) Is 
reacted with oxalyl chloride to give an acid chloride, which is then reacted with the compound of formula Ar-H 
(XL), to give the ketonlc compound of formula (LI), The compound of formula (XL) is preferably employed in an 
amount of from 1 to 2 equivalents per equivalent of the acid of formula (L), and the reaction is preferably 10 
effected In the presence of aluminium chloride, e.g." from 2 to 3 equivalents per equivalent of the acid of formula 
(L). The reaction may be effected In the presence or absence of an added solvent. There Is no particular 
restriction on the nature of the solvent, if one, is employed, provided that It has no adverse effect on the 
reaction or on the reagents Involved. Examples of suitable solvents Include: halogenated hydrocarbons, 
especially halogenated aliphatic hydrocarbons, such as methylene chloride. In most cases* however, the 15 
compound of formula Ar-H is liquid and the aluminium chloride dissolves in it, and so a solvent Is not 
necessary. The reaction can take place over a wide ranjge of temperatures, and the precise reaction 
temperature is not critical to the invention. In general, we find it convenient to carry out the reaction at a 
temperature from 0°C to room temperature. The time required for the reaction may also vary widely, 
depending on many factors, notably the reaction temperature and the nature of the reagents. However, 20 
provided that the reaction is Bffected under the preferred conditions outlined above, a period of from 5 to 20 
hours will usually suffice. The reaction mixture may then be worked up to give a crude product, which is then 
deacetylated, e.g. using methanol/sulphuric acid, to grve the compound of formula (LI). 

Step J2 Is a tosylatlon reaction in which the compound of formula (LI), obtained as described In Step J1 , is 
reacted with j>toluenesulphonic acid or a reactive derivative thereof, e.g. a hallde, such as the chloride, or the 25 
anhydride, to give the compound of formula (Lli), In which the hydroxy group is protected. We prefer to employ 
from 1 to 2 equivalents of the £-toluenesulphonlc acid or reactive derivative thereof per equivalent of the 
ketone of formula (U). The reaction is preferably performed in a suitable solvent. There Is no particular 
restriction on the nature of the solvent to be employed, provided that it has no adverse effect on the reaction or 
on the reagents involved. Examples of suitable solvents Include: organic amines, such as pyridine. The 30 
reaction can take place over a wide range of temperatures, and the precise reaction temperature is not critical 
to the invention. In general, we find ft convenient- to carry out the reaction at a temperature from -15 to -10°C. 
The time required for the reaction may also vary widely, depending on many factors, notably the reaction 
temperature and the nature of the reagents. However, provided that the reaction Is effected under the 
preferred conditions outlined above, a period of from 3 to 7 hours will usually suffice. 35 

In Step J3, the configuration of the product of Step J2 is Inverted by a substitution reaction, in which the 
£-toluenesulphonyloxy group is again converted to a hydroxy group by a dropwise addition, normally slow, of 
an equivalent of a suitable hydrolysing agent, for example an aqueous solution of lithium hydroxide. The 
reaction Is performed in a suitable solvent. There is no particular restriction on the nature of the solvent to be 
employed, provided that it has no adverse effect on the reaction or on the reagents involved. Examples of 40 
suitable solvents include: fatty acid amides, such as dimethylformamlde. The reaction can take place over a 
wide range of temperatures, and the preoise reaction temperature is not critical to the invention, although at 
higher temperatures racemlzation may take place, which is undesirable when an enantlospecific synthesis Is 
required. In general, we find it convenient to carry out the reaction at a relatively low temperature, e.g. a 
temperature of around -15° (X The time required for the reaction may also vary widely, depending on many 45 
factors, notably the reaction temperature and the nature of the reagents. However, provided that the reaction 
is effected under the preferred conditions outlined above, a period of from 1 to 3 hours will usually suffice, and 
this will, in most cases, be about the time required for the dropwise addition, so that no additional reaction time 
is required. 

In Step J4, the hydroxy group of the compound of formula (Llll) Is protected by conversion to a so 
tetrahydropyranyl group. This may be achieved by reacting dihydropyran with the compound of formula (Llll), 
normally in a suitable solvent, e.g. methylene chloride, in the presence of pyridlnlum £-toluenesulphonate. The 
reaction can take place over a wide range of temperatures, and the precise reaction temperature is not critical 
to thB invention. In general, we find it convenient to carry out the reaction at about room temperature. The time 
required for the reaction may also vary widely, depending on many factors, notably the reaction temperature 55 
and the nature of the reagents. However, provided that the reaction Is effected under the preferred conditions 
outlined above, a period of from 3 to 15 hours will usually suffice. 

In Step J5, first, a Grignard reagent is prepared from chloromethyidlmethylisopropoxysllane, by a reaction 
well known per se . In a suitable solvent, preferably an ether, such as diethyl ether, tetrahydrofuran or dlbutyl 
ether, and then the Grignard reagent Is reacted with the ketone of formula (UV) to give the compound of 60 
formula (LV). The reaction can take place over a wide range of temperatures, and the precise reaction 
temperature is not critical to the Invention. In general, we find it convenient to carry out the reaction at a 
temperature from -20 to 0°C. The time required for the reaction may also vary widely, depending on many 
factors, notably the reaction temperature and the nature of the reagents. However, provided that the reaction 
is effected under the preferred conditions outlined above, a period of from 10 to 30 minutes will usually suffice. 65 
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In Step J6. the slly! group In the compound of formula (LV) is converted to a hydroxy group, to give a 
compound of formula (LVI). The reaction may be performed by reacting the compound of formula (LV) wfth a 
suitable oxidizing agent, e.g. 35Vo hydrogen peroxide In the presence of sodium carbonate or sodium 
bicarbonate. The reaction is performed in a suitable solvent. There is no particular restriction on the nature of 
5 the solvent to be employed, provided that it has no adverse effect on the reaction or on the reagents involved. 
The solvent is preferably water-miscible, and examples of suitable solvents Include: ethers and/or alcohols, 
such as a mixture of tetrahydrofuran and methanol, and mixtures of one or more of these solvents with water. 
The reaction can take place over a wide range of temperatures, and the precise reaction temperatures is not 
critical to the invention. In general, we find tt convenient to carry out the reaction at a temperature of from 

10 ambient to 70° C. The time required for the reaction may also vary widely, depending on many factors, notably 
the reaction temperature and the nature of the reagents. However, provided that the reaction is effected under 
the preferred conditions outlined above, a period of from 30 minutes to 2 hours will usually suffice. 

Step J7 consists In the deprotection of the compound of formula (LVI) to give the compound of formula 
(LVII). This reaction may be performed In a suitable solvent There Is no particular restriction on the nature of 

15 the solvent to be employed, provided that It has no adverse effect on the reaction or on the reagents Involved. 
Examples of suitable solvents Include: alcohols, such as methanol or ethanol. The reaction should take place 
in the presence of catalytic amount of g-toluenesulphonic acid. The reaction can take place over a wide range 
of temperatures, and the precise reaction temperature Is not critical to the Invention. In general, we find it 
convenient to carry out the reaction at a temperature of from 0° C to ambient. The time required for the reaction 

20 may also vary widely, depending on many factors, notably the reaction temperature and the nature of the 
reagents. However, provided that the reaction is effected under the preferred conditions outlined above, a 
period of from 15 minutes to 1 hour will usually suffice. 

Step J8 consists in a conventional mesylation reaction to protect two of the hydroxy groups of the 
compound of formula (LVII) and thus give the compound of formula (LVlll). The reaction Is preferably effected 

25 using from 2 to 3 equivalents of methanesulphonyl chloride per equivalent of the compound of formula (LVII). 
The reaction is performed in a suitable solvent. There is no particular restriction on the nature of the solvent to 
be employed, provided that it has no adverse effect on the reaction or on the reagents involved. Examples of 
suitable solvents Include: halogenated hydrocarbons, especially halogenated aliphatic hydrocarbons, such as 
methylene chloride. The reaction is carried out in the presence of an acid-binding agent, such as triethylamine. 

30 The reaction can take place over a wide range of temperatures, and the precise reaction temperature is not 
critical to the invention, in general, we find it convenient to carry out the reaction at a temperature from -20 to 
0*C. 

Steps J9 [in which the compound of formula (LVlll) Is converted to a compound of formula (XLVI)] and J10 
[in which the resulting compound of formula (XLVI) is converted to a compound of formula (XLVII)] are 
35 essentially the same as. and may be carried out under the same conditions as. Steps H6 and H7 of Reaction 
Scheme H. 

Method K 

This provides an alternative stereos pecific and enantiospeclfic route for the preparation of the compound of 
40 formula (XLVI) (see Reaction Scheme H)i as illustrated in the following Reaction Scheme K: 
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Reaction Scheme K: 
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In the above formulae, Ar, Trl. Ms and THP are as defined above. 

Step K1 consists of a Grignard reaction to convert the ketonlc oxygen atom of the compound of formula 
(LIV) to a vinyl group. The reaction may be performed by reacting the starting material, the compound of 
formula (LIV) (see Reaction Scheme J), with vinylmagnesium bromide in a suitable solvent, preferably an ether, 

5 such as diethyl ether or tetrahydrofuran. The reaction is preferably effected at a relatively low temperature, e.g. 
at a temperature of from -76 to -30° C The time required for the reaction may vary widely, depending on many 
factors, notably the reaction temperature and the nature of the reagents. However, provided that the reaction 
is effected under the preferred conditions outlined above, a period of from 10 to 30 minutes will usually suffice. 
The reaction in Step K2 consists of the removal of the tetrahydropyranyl protecting group from the 

10 compound of formula (LV), to give the compound of formula (LVI). This reaction may be performed by treating 
the compound of formula (LV) with a catalytic amount of p-toluenesulphonlc acid in a suitable solvent. There is 
no particular restriction on the nature of the solvent to be employed, provided that it has no adverse effect on 
the reaction or on the reagents involved. Examples of suitable solvents include: alcohols, such as methanol or 
ethanol. The reaction can take place over a wide range of temperatures, and the precise reaction temperature 

15 is not critical to the Invention, in general, we find ft convenient to carry out the reaction at a temperature from 
0 = C to ambient. The time required for the reaction may also vary widely, depending on many factors, notably 
the reaction temperature and the nature of the reagents. However, provided that the reaction is effected under 
the preferred conditions outlined above, a period of from 10 to 30 minutes will usually suffice. 
The reaction in Step K3 consists of the methanesulphonylation of the compound of formula (LVI), to give the 

20 compound of formula (LVII). We prefer to employ from 1 to 1,5 equivalents of methanesulphonyl chloride per 
equivalent of the compound of formula (LVI), In a suitable solvent. There is no particular restriction on the 
nature of the solvent to be employed, provided that it has no adverse effect on the reaction or on the reagents 
Involved. Examples of suitable solvents include: halogenated hydrocarbons, preferably halogenated aliphatic 
hydrocarbons, such as methylene chloride. The reaction is effected in the presence of an organic base, e.g. an 

25 amine, such as triethyl amine, preferably from 1 to 2 equivalents per equivalent of the compound of formula 
(LVI). The reaction can take place over a wide range of temperatures, and the precise reaction temperature is 
not critical to the invention. In general, we find it convenient to carry out the reaction at a relatively low 
temperature, e.g. from -20 to 0°C. The time required for the reaction may also vary widely, depending on many 
factors, notably the reaction temperature and the nature of the reagents. However, provided that the reaction 

30 is effected under the preferred conditions outlined above, a period of from 5 to 15 minutes will usually suffice. 
The reaction In Step K4 consists of the elimination of methanesulphonlc acid from the compound of formula 
(LVII), to give the oxirane compound of formula (LVtll). This reaction may be performed by reacting the 
compound of formula (LVII) with sodium hydride, preferably in an amount of from 1 to 1.5 equivalents per 
equivalent of the compound of formula (LVII), in a suitable solvent. There is no particular restriction on the 

35 nature of the solvent to be employed, provided that it has no adverse effect on the reaction or on the reagents 
involved. Examples of suitable solvents include: ethers, such as tetrahydrofuran; fatty acid amides, such as 
dimethylformamide; and sulphoxides, such as dimethyl sulphoxide. The reaction can take place over a wide 
range of temperatures, and the precise reaction temperature is not critical to the invention, in general, we find 
it convenient to carry out the reaction at a temperature from 0 6 C to ambient. The time required for the reaction 

40 may also vary widely, depending on many factors, notably the reaction temperature and the nature of the 
reagents. However, provided that the reaction is effected under the preferred conditions outlined above, a 
period of from 1 to 10 hours will usually suffice. 

The reaction of Step K5 consists of the oxidation of the vinyl group of the compound of formula (LVII I), to 
give a carbonyl group in the compound of formula (UX). The reaction may be performed by reacting the 

45 compound of formula (LVlll) with sodium m-periodate, preferably in an amount of from 2 to 4 equivalents per 
equivalent of the compound of formula (LVlll), In the presence of a catalytic amount of osmium tetraoxide. The 
reaction is effected in a suitable aqueous solvent, the nature of which is not critical to the invention, such as 
aqueous methanol or aqueous tetrahydrofuran. The reaction can take place over a wide range of 
temperatures, and the precise reaction temperature is not critical to the invention. In general, we find it 

50 convenient to carry out the reaction at a temperature from 0°C to ambient. The time required for the reaction 
may also vary widely, depending on many factors, notably the reaction temperature and the nature of the 
reagents. However, provided that the reaction Is effected under the preferred conditions outlined above, a 
period of from 5 to 15 hours will usually suffice. 
The reaction of, Step K6 consists of the reduction of the carbonyl group formed in Step K5 to a 

55 hydroxymethyl group. The reaction may be performed by reacting the compound of formula (LIX) with a 
suitable reducing agent, such as sodium borohydrlde in a suitable solvent, the nature of which is not critical to 
the invention, such as methanol or ethanol. The reaction can take place over a wide range of temperatures, and 
the precise reaction temperature Is not critical to the invention. In general, we find it convenient to carry out the 
reaction at a relatively low temperature, e.g. from -20° C to ambient. The time required for the reaction may also 

60 vary widely, depending on many factors, notably the reaction temperature and the nature of the reagents. 
However, provided that the reaction is effected under the preferred conditions outlined above, a period of 
from 5 to 30 minutes will usually suffice. 

The reaction of Step K7 consists of the methanesulphonylation of the compound of formula (LX), prepared 
in Step K6) to give a compound of formula (LX1). It is essentially the same as, and may be carried out under the 

65 same conditions as, the reaction described in Step K3. 
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Step KB involves the replacement of the methanesuiphonytoxy group in the compound of formula (LXI) by a 
1H-1,2,4-triazol-1-yl group. The reaction may be performed by reacting the compound of formula (LXI) with the 
sodium salt of trlazole (which may be prepared by mixing triazole and sodium hydride In dimethylformamlde), 
preferably in an amount of from 1 to 3 equivalents per equivalent of the compound, of formula (LXI). The 
reaction can take place over a wide range of temperatures, and the precise reaction temperature is not critical 5 
to the invention. In general, we find it convenient to carry out the reaction at a temperature from 50 to 120°C. 
The time required for the reaction may aJso vary widely, depending on many factors, notably the reaction 
temperature and the nature of the reagents. However, provided that the reaction Is effected under the 
preferred conditions outlined above, a period of from 30 minutes to 3 hours will usually suffice. 

w 

Method L 

This describes an alternative method of preparing, a compound of formula (XLVI) (see Reaction Scheme H), 
as illustrated In Reaction Scheme L: 
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Reaction Scheme L: 
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In the above formulae: 
Ar, Trl, Ms and THP are as defined above; and 
Ph represents a phenyl group. 

In Step L1 , the hydroxy group of the compound of formula (LI) (see Reaction Scheme J) Is protected by a 
tetrahydropyranyl group to give a compound of formula (LXII). This reaction Is essentially the same as, and may 5 
be carried out under the same conditions as, that described in Step J4 of Reaction Scheme J. 

In Step L2, a Qrignard reagent Is prepared from chloromethyltrirnethylsilane In diethyl ether. The Grignard 
reagent Is then reacted with the compound of formula (LXII), to give a silyl alcohol intermediate, which is then 
treated In methanol with a catalytic amount of £-tolufinesulphonlc acid at a temperature of from 0 to 5Q°C for a - 
period of from 1 to 5 hours. The reaction consists In the deprotection of the hydroxy group and the formation of 10 
a double bond by elimination of the silyl alcohol. 

Step L3 consists in a stereo specific oxidation using a vanadium catalyst and from 1 to 2 equivalents of 
t-butyl hydroperoxide per equivalent of the compound of formula (LXHI). The reaction may be performed In a 
solvent. There Is no particular restriction on the nature of the solvent to be employed, provided that it has no 
adverse effect on the reaction or on the reagents involved. Examples of suitable solvents include: aromatic is 
hydrocarbons, such as benzene. The reaction can take place over a wide range of temperatures, and the 
precise reaction temperature is not critical to the invention. In general, we find ft convenient to carry out the 
reaction at about room temperature. The time required for the reaction may also vary widely, depending on 
many factors, notably the reaction temperature and the nature of the reagents. However, provided that the 
reaction is effected under the preferred conditions outlined above, a period of from 2 to 10 hours will usually 20 
suffice. 

Step L4 consists in the Inversion of the stereo-chemistry at the carbon atom bearing the hydroxy group by 
the Mitsunobu reaction. The reaction may be performed by reacting the compound of formula (LXIV), prepared 
as described in Step L3, with from 1 to 2 equivalents each of trlphenylphosphine, benzoic acid and diethyl 
dlazocarboxylate, per equivalent of the compound of formula (LXIV). The reaction is effected in a suitable 25 
solvent, the nature of which Is not critical, such as tetrahydrofuran. The reaction can take place over a wide 
range of temperatures, and the precise reaction temperature is not critical to the invention. In general, we find 
it convenient to carry out the reaction at a temperature from 0°C to ambient. The time required for the reaction 
may also vary widely, depending on many factors, notably the reaction temperature and the nature of the 
reagents. However, provided that the reaction Is effected under the preferred conditions outlined above, a 30 
period of from 30 minutes to 3 hours will usually suffice. 

The reaction of Step L5 may be performed by treating the compound of formula (LXV), prepared as 
described in Step L4, in methanol with a catalytic amount of sodium methoxide. The reaction can take place 
over a wide range of temperatures, and the precise reaction temperature is not critical to the invention. In 
general, we find it convenient to carry out the reaction at a temperature below ambient The time required for 35 
the reaction may also vary widely, depending orv many factors, notably the reaction temperature and the nature 
of the reagents. However, provided that the reaction Is effected under the preferred conditions outlined above, 
a period of from 2 to 10 hours will usually suffice. 

The reaction of Step L6 is essentially the same as, and may be carried out under the same conditions as, that 
of Step K3 of Reaction Scheme K, to give a compound of formula (LXVll). 40 

The reaction of Step L7 may be performed by reacting the product of Step L6 with from 1 to 3 equivalents of 
the sodium salt of triazole. The reaction may, for example, be effected in dimethylformamlde at a temperature 
of from ambient to 100°C for a period of from 30 minutes to 10 hours. 

Acid addition salts of the compound of formula (I) may be prepared from, e.g. hydrochloric acid, 
hydrobromlc acid, sulphuric acid, nitric acid, oxalic acid or methanesul phonic acid by well known conventional 45 
methods. 

It is belivsd that all of the compounds of formula (I) and acid addition salts thereof are useful as fungicides 
for agricultural, horticultural and similar uses. For such uses, they may be formulated in conventional 
preparations for such use and may be applied to plants, parts of plants, reproductive matter from plants, or to 
the environment containing such plants, parts of plants or reproductive matter from plants as Is well known for 50 
conventional fungicides and other agrochemlcala. 

Reflecting the activity of the present compounds, the invention further provides compositions which contain 
one or more of the compounds of the Invention, together with a carrier and optionally other auxiliary agents, If 
necessary. The present compositions may be formulated as preparations of the type commonly employed for 
agricultural or horticultural use, for instance as dusts, coarse dusts, microgranules, fine microgranules, 55 
wettable powders, emulsifiable concentrates, aqueous or oily suspensions, and aerosols. It Is, of course, not 
necessary to use a completely pure form of the compound of the invention in the composition and, of course, 
purification can be suspended at any stage and the resulting crude substance may be used as the active 
ingredient of the composition. 

The carrier employed In such compositions may be natural or synthetic and organic or inorganic; it Is 60 
generally employed to assist the active ingredient to reach the substrate to be treated, and to make it easier to 
store, transport or handle the active compound. It may be solid, liquid or gaseous. 

Suitable solid carriers include: 
inorganic substances, such as clays (examples of which are bentonite, kaolinite, montmorlllonlte and 
attapulgite), talc, mica, pyrophylllte, pumice, vermiculite, gypsum, calcium carbonate, dolomite, dlatomaceous 65 
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earth, magnesium carbonate, apatite, zeolite, silicic anhydride and synthetic calcium silicate: vegetable 
organic substances, such as nut shells (e.g. of walnuts or other nuts), soybean meat, tobacco powder, walnut 
powder, wheat flour, wood meal, starch and crystalline cellujose; synthetic or natural high molecular weight 
polymers, especially resins, such as cumarone resins, petroleum resins, aikyd resins, polyvinyl chloride, 
5 polyalkylene glycols, ketone resins, ester gums, xanthan gum, copal gum and dammar gum; waxes such as 
carnauba wax and beeswax; or urea, 

Examples of suitable liquid carriers Include: 
paraffinlc or naphthenJc hydrocarbons, such as kerosene, mineral oil, spindle oil and white oil; aromatic 
hydrocarbons, such as benzene, toluene, xylene, solvent naphtha, ethylbenzene, cumene and methylnaph- 

10 thaiene; chlorinated hydrocarbons, such as carbon tetrachloride, chloroform, trichloroethylene, monochlo- 
robenzene and o-chlorotoluene; ethers such as dloxane and tetrahydrofuran; ketones, such as acetone, 
methyl ethyl ketone, diisobutyl ketone, cyclohexanone, acetophenone and Isophorone; esters such as ethyl 
. acetate, amyl acetate, ethylene glycol acetate, dlethylene glycol acetate, dibutyl maieate and diethyl succinate; 
alcohols such as methanol, ethanol, isopropanol, hexanol, ethylene glycol, diethylene glycol, cyclohexanol, 

15 and benzyl alcohol; ether alcohols, such as ethylene glycol monoethyi ether, ethylene glycol monophenyl 
ether, diethylene glycol monoethyi ether and diethylene glycol monobutyl ether; other polar solvents, such as 
dimethylformamide and dimethyl sulphoxide; and water. 

Suitable gaseous carriers include: 
air, nitrogen, carbon dioxide and fluorocarbon propellants such as those sold under the Trade Mark "Freon": 

20 they may be mixed in a known manner to give a propellant 

The compositions of the Invention may contain one or more surface active agents and/or polymers to 
improve the properties of the compositions and help them to disperse, emulsify, spread, penetrate and bind or 
to control disintegration, Improve fluidity or impart corrosion resistance to the composition, or to stabilize the 
active compound. Any of the conventional classes of surface active agent (non-ionic, anionic, cationlc or 

25 amphoteric) may be employed, but it is preferred to employ non-ionic and/or anionic surface active agents 
whereby wetting, adhesion and absorption and desired effects may be improved. 

Examples of suitable non-ionic surface active agents include: 
the polymerization adducts or ethylene oxide with higher alcohols, such as lauryl alcohol, stearyl alcohol and 
oieyi alcohol: the polymerization adducts of ethylene oxide with alkylphenols, such as Isooctylphenoi or 

30 nonyl phenol; the polymerization adducts of ethylene oxide with aJkylnaphthols, such as butylnaphthol or 
octylnaphthol; the polymerization adducts of ethylene oxide with higher fatty acids, such as palmitic acid, 
stearic acid or oleic acid; the polymerization adducts of ethylene oxide with mono- or dlalkylphosphoric acids, 
such as stearylphosphoric acid or dllaurylphosphoric acid; the polymerization adducts of ethylene oxide with 
amines, 9uch as dodecylamlne; amides or ethoxylated amides of higher fatty acids, such as stearamide; higher 

35 fatty acid esters of polyhydric alcohols, such as sorbitan, and the polymerization adducts of ethylene oxide 
therewith; higher fatty acid esters of glycerol borates or of ethoxylated glycerol borates; glycerides and 
sucrose esters of fatty acids; and the polymerization adducts of ethylene oxide with propylene oxide. 

Examples of suitable anionic surface active agents include: 
salts of higher fatty acids, i.e. soaps, e.g. sodium oleate; salts, e.g. sodium and calcium salts, of sulphonic 

40 acids and the acids themselves, e.g. iignlnsulphonlc acid, and aryl sulphonate salts, such as sodium 
isopropylnaphthalenesulphonate, sodium methylenebisnaphthalenesulphonate, sodium ligninsulphonate or 
sodium dodecylbenzenesulphonate, or alkyl sulphonate salts, especially sodium dialkyl sulphosuccinates, 
such as sodium dioctyl sulphosuccinate or sodium 2-ethylhexenesulphonate; salts, e.g. sodium, ammonium 
and amine salts, of polyoxyethylene alkyl aryl ether sulphates or of polyoxyethylene alkyl ether sulphates or the 

45 free acids ; or salts of polyoxyethylene alkyl aryl ether phosphates or of polyoxyethylene alkyi phosphates: alkyl 
sulphate salts, such as sodium lauryl sulphate or oleyl sulphate amine salts; 

Examples of suitable cationic surfactants include: 
the higher aliphatic amines and ethylene oxide condensates with such amines; quaternary ammonium salts, 
e.g. chlorides; N-alkylamine acetates; and N-alkylamine oxides; 

50 Examples of amphoteric surfactants Include betalnes and amino acid-type surfactants. 

Moreover, the compositions of the present Invention may be used to combination with high molecular 
weight compounds or other formulation agents, for example: protective colloids, such as casein, gelatin, gum 
arabic, albumin, glue, sodium alginate, carboxymethylceilulose. methylcellulose, hydroxyethylcellulose or 
polyvinyl alcohol; dispersing agents, such as sodium polyphosphate; Inorganic dispersing agents, such as 

55 bentonite or veegum; stabilizers; binding agents; and anti-freezing agents. For wider applicability and labor 
saving, the composition of the Invention can, If desired, be combined with one or more other agrochemlcals, 
e.g. fungicides, insecticides, herbicides, plant growth regulators and fertilizers. 

The above-mentioned carriers and various auxiliary agents may be used alone or in any desired 
combination, depending upon the type of preparation, the application and other factors. 

60 For example, dusts may conveniently contain from 1 to 25% by weight of the active compound, the 
remainder being a solid carrier. 

Wettable powders may conveniently contain, for example, from 25 to 90% by weight of the compound, the 
remainder being a solid carrier and a dispersing and wetting agent, if required, together with a protective 
colloidal agent, a thlxotroplc agent and an antl-foamlng agent. 

65 Granules may conveniently contain from 1 to 35% by weight of the active compound, a major portion of the 
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remainder being a solid carrier. The active compound is homogeneously admixed with the solid carrier or ts 
adhered to or absorbed onto the carrier surface; the. diameter of each granule is preferably from 0.2 to 1.5 mm. 

Emulsifiable concentrates may conveniently contain, for example, from 5 to 50<Vb by weight of the active 
compound and from 5 to 2QWo by weight of an emulsifying agent, the remainder being a Jiquid carrier, together 
with, if required, a corrosion Inhibitor. 

Oil preparations may conveniently contain from 0.5 to 5Vo by weight of the active compound, the remainder 
being a liquid carrier such as kerosene. 

Aerosols may conveniently contain from 0.1 to 5<Vb by weight of the active compound and optionally a 
perfume, the remainder being an oily and/or aqueous carrier, and.a propellant such as liquified petroleum gas, 
a fluorocarbon or carbon dioxide. 

The compositions of the invention may be applied, for example, to paddy or other fields before or after 
emergency of disease in plants or to plants already infected with harmful fungi; a concentration of from 10 to 
500 ppm for the active ingredient Is usually suitable; especially for application to leaves and stems of plants and 
to soil, whereby effective control may be attained: 

The- composition of the Invention may conveniently be blended with other fungicide for a broader fungicidal 
spectrum and, in some case, a synergistic effect may be expected. Suitable other fungicides include: 

carbamate-type fungicides; 

such as 3,3'-ethylenebis(tetrahydro-4,6<llmethyl-2H-1,3,5-thiadlazlne-2-thlone l zinc or manganese ethylene- 
bisdithlocarbamate, b(s(dimethyldithiocarbamoyl>disulphide, zinc propyienebisdithiocarbamate, methyl 1-(bu- 
tylcarbamoyl)-2-benztmidazolcarbamate, 1,2-bis(3-methoxycarbonyl-2-thloureido) benzene and bisdimethyldl- 
thlocarbamoyl zinc ethyls neblsdithiocarbamate; 

dicarboximlde-type fungicides; 

such asN-tiichloromethylthlo-4-cyclohexene-1,2'dicarboximlde and N-tetrachloroethylthio-4-cyclohexene- 
1,2-dlcarboximide; 

oxazlne-type fungicides; 

such as 5,6-dihydro-2-methyl-1,4-oxazine-3- carboxanlllde-4,4-dloxide; 

naphthoqulnone-type fungicides; 

such as 2,3-dlchloro-1 ^-naphthoquinone ; 

and other fungicides; 

such as 3-hydroxy-5-methyUsoxazole, 5-ethoxy-3-trichloromBthyl-1,2,4-thiadlazole, 2,4-dIchloro-oMo-chloroa- 
nilino)-1,3,5-trlazine, 2,3-dicyano-1,4-dlthlo-anthraquinone, copper 8-quinolate, polyoxin, vaJIdaniycIn, tetra- 
chlorolsophthaionitrile, 2-{1-methylpropyl)-4,6-dinitrophenol 0$-dlmethyl-acry!ate, triphenyltln hydroxide,, 
phytomycin, dinitro-methylheptylphenyl crotonate, 5-butyl-2-dlmethyl-amino-6r-methylpyrimidln-4-ol, 6-(3,5-di- 
chloro-4-methylphenyl)-3-(2H)pyridazlnone, 6-(3-bromophenyl)-3-(2H)pyrldazlnone, N-(2,6-dim ethyl phe- 
nyl) -N-methoxy-acety [alanine methyl ester and bis (8-guanidino-octyl) amine acetate. 
The composition of the invention may be blended with insecticides. Suitable insecticides Include: 

phosphorus-containing Insecticides; 

such as 0,0-diethyl 0-(2 Isopropyl-4-methyl-6-pyrlmldlny))phosphorothloate, O.O-dlethyl Sr[2-(e- 
thylthio) ethyl] phosphorodlthioate, O t O-dimethyl 0-(3-methyl-4-nftropheny1)thiophosphate r G.O-dimethyl 
S-(N-methyl carbamoyl methyl)phosphorodithloate, O.O-dimethyl S-(N-methyl-N-formylcarbamoylme- 
thyijphosphorodithioate, 0,0-dimethyt S-P-fethytthioJethyllphosphorodithloate, 0,0-dirnethyI-l-hydroxy- 
2,2,2-trlchloroethylphosphonate, O.O-diethyl-O-CS-phenyl-S-isoxazolylJphosphorothioate, 0,0-dlmethyJ- 

0- (3-methyl-4-methylmercapto phenyl )thio phosphate, 0-ethyl-0-£-cyanophenyl phenyl phosphonothioate, 
0,0-dimethyiS-(1,2-dicarboethoxyethyl)phosphorodithloate, 2-chloro-1-(2 I 4 l 5-trichlorophenyl)vlnyldimethyl 
phosphate, 2-chioro-1-(2,4-dlchlorophenyl)vlnyldlmethyl phosphate, 0,0-dimethyl-O-e-cyanophenyl phos^ 
phorothloate, 2,2-dichlorovinyldimethylphosphate; ethyl mercaptophenylacetate O.O-dimethyl phosphorodl- 
thioate, S-[6-chloro-2-oxo-^-benzooxazolinyl)methylI-0,0-dlethylphosphorodlthioate ( 4-methylthlophenyi dl- 
propylphosphate, 2-chloro-1-(2,4-dlchlorophenyl)vlnyldlethylphosphate, O.O-diethyl 0-(3-oxo-2-phenyl- 
2H-pyridazin-6-ylj phosphorothioate, O^-dlmethyl-S-tl-methyl^-ethylsuIphinyl) ethyl phosphorothioate, Q.O- 
dimethyl S-phthalimldomethyl phosphorodithloate, dimethyl methylcarbamoyl-ethylthloethyl thlophosphoro- 
thloate, O.O-diethyl S-fN-ethoxyc^rbonyl-N-methylcarbamoylmethylJphosphorodlthioate, O.O-dimethyl- 
S-[2-methoxy-1 ,3,4-thiadiazol-5(4H)-onyl-(4)-methyl]d!thiophosphate l 2-methoxy-4H-1 ,3,2-benzodloxaphos- 
phorln 2-sulphide, O^-diethyl-O^S^.S-trlchioro^-pyridyl) phosphorothioate, O.S-dlmethyl-N-acetyl phos- 
phoroamidothloate, 0-2,4-dichlorophenyl O^ethyl S-propylphosphorodlthtoate, 0,0-diethyl-S-(2-chloro- 

1- phthalimidoethyl)phosphorodithloate and 0-6-ethoxy-2-ethylpyrimldln-4-yl O.O-dlmethylphosphorothloate; 

carbamate-type Insecticides; 

such as 1-naphthyl N-methyl carbamate, S-mBthyl-N-ImethylcarbamoyloxyJthioacetoimidate, 2-sec-butylphe- 
nyl-N-m ethyl carbamate, 2-isopropoxyphenyt-N-methylcarbamate, 1 1 3-bls(carbamoylthio)-2-(N,N-dimethy- 
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lam ino) propane hydrochloride and 2-dlmethylamino-5 1 6-dimethylpyrlmldln-4-yl dlmethylcarbamate: 
and other insecticides; 

such as nicotine sulphate, mllbemycln D, 6-methyl-2,3-quinoxatinedithiocyclic S.S-dithio carbonate, 2,4-dinitro- 
5 6-sec-butyl-phenyldimethylacrylate, 1 t 1-bis(p-chlorophenyl)-2,2,2-trichloroethanol, azoxybenzene, di(£-chlo- 
rophenyl)cyclopropyl carbinol, isopropyl 4,4'-dlchlorobenzilate, ethyl 4,4'-dichlorobenzllate, ethyl O-benzoyl- 
3-chloro-2,6-dimethoxybenzohydroxymate, isopropyl 4,4'-dtbromobenzUate > tricyclohexyltin hydroxide, hex- 
akls ((J,p-dimethylphenethyI)-distanoxane, 2-(4-t-butylphenoxy)cyclohexyI-proplnylsulphlde, 3-methyl- 
1 .5-bis(2,4-xylyl)-1,3,5-triazapenta-1 ,4-dlene, 2 1 4,5 1 4'-tetrachlorodlphenyl sulphone, hexachlorohexahydro- 
10 methanobenzodioxathlepine oxide, 5-dimethylamino-1 ,2,3-trlthlane hydrogen oxalate and machine oil. 
However, the nature of any such additional Insecticide is not critical. 

Certain of the compounds of the present Invention can also be used as pharmaceuticals for the treatment of 
fungal infections, whether of the skin, in which case they are normally administered topically, or internal, In 
which case they may be administered orally or parenterally. 
15 Those compounds of the present invention which are currently thought to be of especial value as 
pharmaceuticals are the compounds of formula (I) in which: 

Ar, R 1 , X and m are as defined above; Y represents a group of formula -lsi(R s )CO, -N(R 5 )COCH-»CH-, 
-0-CO-, -S-CO- or -S-CO-CH = CH- In which: 
R 5 represents a hydrogen atom or a Ci - C4 alkyl group: 
20 n is 0 or 1 ; 

R 2 represents a C1 - Ce alkyl group, a C1 - Ce haloalkyl group, a phenyl group, a phenyl group having at least 
one of substituents (a), defined above, a naphthyl group or a heterocyclic group having 5 or 6 ring atoms of 
which from 1 to 3 are nitrogen and/or oxygen and/or sulphur hetero-atoms, said heterocyclic group being 
unsubstituted or having from 1 to 3 of substituents (b), defined above; 
25 or 

-Yn-R 2 represents an azldo group; and 

R 3 represents a hydrogen atom; 

or 

R 3 and -Xm-Yn-R 2 together represent said group of formula (II), defined above, in which R 2 , p and 3 are as 

30 defined above: 

and acid addition salts thereof. 

Where the compound of the present invention is employed for pharmaceutical use, it may be administered In 
the form of any conventional pharmaceutical formulation, the nature of which will, as is well known, depend on 
the route of administration and the nature of the condition to be treated. Thus, the compounds of the invention 

35 may be formulated in conventional dosage forms, normally in admixture with a pharmaceutical carrier or 
diluent. For oral administration, the compounds can be formulated, for example, as tablets, capsules, granules 
powders or syrups. For parenteral administration, they may be formulated as injections in a suitable liquid or as 
suppositories. For topical administration, they may be formulated as ointments, creams, powders, liquids or 
aerosols. 

40 The dosage and frequency of dose may vary depending upon the symptoms, age and body weight of the 
patient, as well as upon the route of administration, but, in general, the compounds of the Invention may be 
administered orally In a daily dose of from 50 to 2,000 mg for an adult, preferably a dosage of from 100 to 600 
mg r which may be administered either as single dose or as divided doses. 
The invention Is further illustrated by the following Examples, which describe the preparation of various of 

45 the compounds of the Invention, as well as the preparation of various of the starting materials which may be 
used in the Examples for the preparation of compounds of the present invention. In the Tables which appear in 
the Examples, the abbreviations used are as defined previously In relation to Tables 1 and 2. In the compound 
names used, the symbol R* indicates that the compound is question Is a racemlc mixture of the R and S 
isomers. Thus. (2R*, 3R*) means a 1 : 1 mixture of (2R, 3R) and (2S, 3S) and is the same as (2RS, 3RS) and the 

50 same as (2S*. 3S*) and (2R\ 3S*) means a 1 : 1 mixture of (2R. 3S) and (2S, 3R) and Is the same as (2S«, 3FV). 

EXAMPLE 1 

55 

(2R * , 3R * )-2-(a4-Dlchlorophenyl)-3-(methanesuIphonyloxy)-1 -( 1 H-1 ,2.4-trfazol-l -yl)-2-butanol 

4.8 g (42 mmoles) of melhanesulphonyl chloride were added, whilst ice-cooling and stirring, to a solution of 
10.0 g (33 mmoles) of (2R\ 3R*)-2-(2.4Hdichlorophenyl)~1-(^^ [prepared by 

the procedure described in the Abstract Papers of the 8th Symposium on Medicinal Chemistry, Osaka (1986), 

60 page 9] dissolved in 400 ml of pyridine. The temperature of the reaction mixture was allowed to rise to room 
temperature, and then the mixture was stirred for 2 hours. At the end of this time, the pyridine was distilled off 
under reduced pressure, and the residue was mixed with a dilute aqueous solution of sodium bicarbonate. The 
resulting solution was then extracted twice with diethyl ether. The combined organic extracts were washed 
with a saturated aqueous solution of sodium chloride and then freed from the diethyl ether by distillation. The 

65 crystalline residue was recrystallized from a mixture of ethyl acetate and hexane, to afford 11.9 g of the title 
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compound, melting at 157- 159°C. 



EXAMPLE 2 

5 

(2R«, 3R^-3-Azido-2-(2,4<lichlo^ 

9.69 g. (149 mmoles) of sodium azide and 1.55g.<29 mmoles) of ammonium chloride were added to a solution 
of 11.0 g (29 mmoles) of (2R*, 3R*)-3-Azldo-2-(2,4Kjlch!orop 

phonyloxyl-2-butanol (prepared as described in Example 1) dissolved in 160 ml of dimethylformamide. The " 10 
mixture was then heated at 1 1 5° C for 1 5 hours, whilst stirring. At the end of this time, the reaction mixture was 
freed from the solvent by evaporation under reduced pressure. The residue was diluted with 700 ml of benzene 
and washed with water. It was then dried and the solvent was distilled off under reduced pressure. The 
resulting crystalline residue was then recrystallized from diethyl ether, to afford 6.42 g of the titie compound, 
melting at 113-114°C. is 

EXAMPLE 3 

20 

(2R*. 3R*)-3-AminO"2-(2,4-dlchlorophenyl)'1-(1H>1 f 2 1 4-triazol-1-yl)-2-butano[ 

A solution of 6.42 g (19.6 mmoles) of (2»\ 3R*)-3-azido-2-(2 t 4-dlchloropheny1)-1-(1H-1 ( 2,4-tr(azol- 
1-yl)-2-butanol (prepared as described in Example 2) dissolved in 128 ml of ethanol was stirred for 1 hour In the 
presence of 1.67 g of 10% w/w palladlum-on-charcoal in an atmosphere of hydrogen under atmospheric 
pressure. At the end of this time, the rectlon mixture was filtered and the filtrate was concentrated by 25 
evaporation under reduced pressure. The resulting. crystalline residue was recrystallized from diethyl ether, to 
afford 4.90 g of the title compound, melting at 104- 105° C. 



EXAMPLE 4 30 



(2R * , 3R * )-2- (2,4-DIchioroph enyl)-3-(4-fluoro benzoyI-amino-1 - ( 1 H-1 ,2,4-trlazoM -yl)-2-butanoI 

50 mg (0.32 mmoles) of 4-fluorobenzoyl chloride were added at 0°C, whilst stirring, to a solution of 68 mg 
(0.23 mmoles) of (2R*, 3R*)-3-amino-2-(2,4-dlchlorophBn {prepared as 36 

described In Example 3) dissolved in 1 ml of pyridine. The mixture was then kept at the same temperature for 
50 minutes, after which 0.2 ml of methanol was added, and then the mixture was stirred for 10 minutes at the 
same temperature. At the end of this time, the solvent was removed by distillation under reduced pressure. 
The residue was mixed with a dilute aqueous solution of sodium bicarbonate, and then the mixture was 
extracted with ethyl acetate. The organic extract was washed with a saturated aqueous solution of sodium 40 
chloride, dried and then concentrated by evaporation under reduced pressure. The crystalline residue was 
then recrystallized from ethyl acetate, to give 59 mg of the title compound, melting at 217°C. 

Infrared Absorption Spectrum (KBr) v ma x crrr 1 : 
3440, 3280, 1650, 1503. 

Nuclear Magnetic Resonance Spectrum (CDCls) 5 ppm: 45 

0.95 (3H, doublet, J - 7 Hz); 

4.41 (1H, doublet, J = 15 Hz); 

5.45 (2H, multiplet); 

5.64 (1H, doublet, J = 15 Hz); 

6.76 (1H, broad doublet); SO 

7.11 (1H, doublet of doublets, J - 9 & 2 Hz); 

7.17 (2H, triplet, J - 8.5 Hz); 7.36 (1H, doublet, J - 2 Hz); 

7.56 (1H, doublet, J « 9 Hz); 

7.80 (1H, singfet); 

7.84 (1H, singlet); 55 
7.91 (2H, doublet of doublets, J = 8.5 & 6 Hz). 



EXAMPLE 5 

60 

(2R* t 3R«W4-Chlorobenzoylamlno)-2-(£^ and Its 

oxalate 

162 mg (0.925 mmoles) of 4-chlorobenzoyl chloride were added at 0 q C, whilst stirring, to a solution of 197 
mg (0.654mmoles) of (2R*, 3R*)-3-amino-2-(2,4Kilch^ (prepared 65 
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as described In Example 3) dissolved in 2.5 ml of pyridine. The mixture was then kept at the same temperature 
for 45 minutes, after which 0.5 ml of methanol was added, and the mixture was stirred at the same temperature ' 
for 10 minutes. At the end of this time, the reaction mixture was freed from the solvent by distillation under 
reduced pressure. The residue was mixed with a dilute aqueous solution of sodium bicarbonate and then 
5 extracted with ethyl acetate. The organic extract was washed with a saturated aqueous solution of sodium 
chloride, dried and then concentrated by evaporation under reduced pressure. The crystalline residue was 
re crystallized from a 3 : 1 by volume mixture of diethyl ether and hexane, to afford 221 mg of (2R*, 
3R*)-3-(4-chlorobenzoylamino)-2-(2^ melting at 

217 - 219°C. 

10 Infrared Absorption Spectrum (CHC^a) Vmax cm" 1 : 
3430. 1655, 1585, 1505. 

Nuclear Magnetic Resonance Spectrum (CDC^a) 5 ppm: 

0.95 (3H, doublet, J - 7 Hz); 

4.40 (1H, doublet, J = 15 Hz); 
15 5.46 (2H, multlplet); 

5.63 (1H, doublBt, J — 15 Hz); 

6.88 (1H, broad doublet); 

7.11 (1H, doublet of doublets, J = 9 & 2 Hz); 

7.35 (1H, doublet, J - 2 Hz); 
20 7 AS (2H, doublet, J = 8 Hz); 7.54 (1H, doublet, J - 9 Hz); 

7.78 (1H, singlet); 

7.83 (2H, doublet, J - 8 Hz); 

7.84 (1H, singlet). 

203 mg of (2R\ 3R*)-3-(4-chlorobBnzoytamlno)-2-(2^ 
25 (prepared as described above) were dissolved in ethyl acetate, with heating, and 46 mg of oxalic acid were 
added to the resulting solution. The solution was then cooled to precipitate crystals, which were collected by 
filtration, giving 225 mg of the oxalate of the title compound, melting at 178 - 182°C. 



30 EXAMPLE 6 



(2R, 3R)-2-(2,4-Dichiorophenyl)-1-(1H-1,2,4-triazol-1-yl)-2,3-butanediol 
4.39 g (14.5 mmoles) of (2R\ 3R*)-2-(2,4-dich1oro phenyl) -1-(1H-1,2.4-triazo 1-1 -y1)-2,3-butaned!ol (race- 

35 mate) [ prepared by the procedure described in the Abstract Papers of the 8th Symposium on Medicinal 
Chemistry, Osaka (1986), page 9] were dissolved in 100 ml of methanol, with heating. 3.54 g (15.2 mmoles) of 
f-camphorsulphonic acid were then added to the resulting solution. 330 mi of diethyl ether were then added, 
and the resulting precipitated crystals were collected by filtration. The yield was 3.4 g 
Specific rotation: [a] Jf-92° (c ~ 0.90, methanol). 

40 The ^-camphorsulphonic acid salt of the title compound was recrystallized by adding 160 ml of diethyl ether 
to a solution of the crude crystals, obtained as described above, which had been dissolved in 50 ml of 
methanol, with heating, to afford a pure specimen, melting at 209-212°C. The yield was 1.95 g. 
Specific rotation [a] f -99 p (c = 1.00, methanol). 
A mixture of 1.9 g of the optically active £-camphorsulphonic acid salt prepared as described above, 70 ml of 

45 ethyl acetate and 35 ml of a dilute aqueous solution of sodium bicarbonate were stirred together, and then the 
ethyl acetate extract was separated. The extract was then washed with water and with a saturated aqueous 
solution of sodium chloride, in that order, after which Is dried. The solvent was then removed by distillation 
under reduced pressure, to afford 1.05 g of the title compound as crystals, which were recrystallized from a 
mixture of ethyl acetate and hexane to afford a pure specimen melting at 110°C. 

50 Specific rotation [a] 111° (c = 0.74, methanol). 



EXAMPLE 7 

55 

(2R-R3)-2-(2 l 4-Plchlorophenyl)-3>(methanesulphonyloxy)-1"(1H-1 t 2,4-trlazol>1-yl)-2-but^^ 

The procedure described in Example 1 was repeated, but using 2.1 g of (2R, 3R)-2- (2,4-dichloro phe- 
nyl) -1-(1H-1,2,4-triazoM-yl)-2,3-butanediol [H-enantiomer] (prepared as described in Example 6). to afford 
2.37 g of the title compound, melting at 140- 143°C 
60 Specific rotation: [a] r-138" (c - 1.02, CHC£ 3 ). 



EXAMPLE 8 

65 
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(2R, 3R)"3-Azldo>2-(2,4^lchlorophenyi)-1-(1H-1,2,4-tj1azoM-yl)-2-birtanol 

The procedure described In Example 2 was repeated, but using 2. 36 g of (2R, 3R)-2-(2,4-dlchlorophe- 
nylJ^-tmethanesulphonyloxyJ-l-tlH-l^.^triazQl-l-yO^-butanol [(-)-enantlomerJ (prepared as described in 
Example 7), to afford 1.42 g of the title compound, melting at 154-156°C 
Specific rotation: [a] ?-100° (c « 0.89, CHC£j). 

EXAMPLE 9 



EXAMPLE 10 



EXAMPLE t1 



10 



(2R, SRl-S-Amino^-ia^-dichiorophenyD-I^IH-l^^triazoM-ylj^-butanol 

The procedure described in Example 3 was repeated, but using 1.20 g of (2R, 3R)-3-azido-2-(2,4^dlchloro- 
phenyl)-1-(1H-1,2,4-triazol-1-yl)-2-butanoI [(-)-erantiomer] (prepared as described In Example 8), to afford 
0.75 g of the title compound, melting at 238- 242° C (with decomposition). 

Specific rotation: [a] ^-74° (c - 0.50, methanol), 75 



20 



(2R, 3R)^-(4-Chlorobenzoy[ajTnino)-2-(2,4^icM and its oxalate 

A procedure similar to that described in Example 5 was repeated, except that 230 mg of {2R t 
3R)-3-amino-2-(2,4-dlchIorophenyl)-1-(1 H-1 ,2,4-trtazoM-yl)-2-butano! [(-)-enantiomer] (prepared as de- 
scribed in Example 9) were used, to afford 283 mg of the title compound as an oil. 

Specific rotation: [a] 104° (c = 0.90, CHC^). 25 
Melting point of the oxalate: 121 - 123°C. 



30 



(2R*. 3R*)-3-(2,4-Dichlorobenzoylamino)-2-(2,^ 

58 mg (0.28 mmoles) of 2,4-dich(orobenzoyl chloride were added at 0°C, whilst stirring, to a solution of 56.5 
mg (0.188 mmoles) of (2R* f 3R*)-3-amlno-2-(2,4-dichlorophenyO (prepared 
as described In Example 3) dissolved in 1 ml of pyridine. The mixture was then kept at the same temperature 35 
for 50 minutes, after which 0.2 ml of methanol was added, and the mixture was stirred for 15 minutes. At the 
end of this time, the reaction mixture was freed from the solvent by distillation used reduced pressure. The 
residue was then mixed with a dilute aqueous solution of sodium bicarbonate and extracted with ethyl acetate. 
The organic extract was washed with a saturated aqueous solution of sodium chloride, dried and then 
concentrated by evaporation under reduced pressure. The residue was recrystallized from a mixture of hexane 40 
and ethyl acetate, to afford 48 mg of the title compound, melting at 180- 181°C. 

Infrared Absorption Spectrum (KBr) Vmax cm" 1 : 
3360, 1670, 1585, 1530. 

Nuclear Magnetic Resonance Spectrum (CDGtfa) 6 ppm: 

0.98 <3H, doublet, J « 7 Hz); 45 

4.58 (1H, doublet, J = 15 Hz); 

5.50 (2H, multlplet); 

5.68 (1H, doublet, J « 15 Hz); 

6.97 (1H, broad doublet); 

7.15-7.8 (6H, multlplet); 50 
7.81 (1H, singlet); 
7.85 (1H. singlet). 

EXAMPLE 12 55 

(2R», 3R*^2-(2,4-bichlorophsnyj)-1-(1H-1,^ 

122.6 mg {0.588 mmoles) of 4-trtfluoromethylbenzoyl chloride were added at 0°C, whilst stirring, to a 
solution of 126.5 mg (0.42 mmoles) of (2R*, 3R*)^-amlno-2-(2,4-dichlorophenyl)-1-(1H-1 l 2 l 4-trlazoi- 60 
1-yl)-2-butanol (prepared as described In Example 3) dissolved in 2 ml of pyridine. The mixture was then kept 
at the same temperature for 50 minutes, after which 0.3 mi of methanol was added, and the mixture was stirred 
for 15 minutes. At the end of this time, the reaction mixture was freed from the solvent by distillation under 
reduced pressure. The residue was mixed with a dilute aqueous solution of sodium bicarbonate and extracted 
with ethyl acetate. The organic extract was washed with a saturated aqueous solution of sodium chloride, dried 65 
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and then concentrated by evaporation under reduced pressure. The crystalline residue was recrystalllzed from 
a mixture of ethyl acetate with a small quantity of hexane, to afford 134 mg of the title compound, melting at 
186°C. 

Infrared Absorption Spectrum (KBr) Vmax cm - *: 
5 3360, 1665, 1630 . 

Nuclear Magnetic Resonance Spectrum (CDC£a) 5 ppm: 

0.99 (3H. doublet, J = 7 Hz); 

4.40 (1H, doublet, J - 15 Hz); 

5.49 (2H. mult(plet); 
10 5.68 (1H, doublet, J = 15 Hz); 

6.84 (1H, broad doublet); 

7.10 (1H, doublet of doublets, J - 9 & 2 Hz); 

7.37 (1H, doublet, J = 2 Hz); 

7.56 (1H, doublet J = 9 Hz); 
15 7.79 (2H, doublet, J = 9 Hz); 

7.83 (1H, singlet); 

7.87 (1H, singlet); 

8.04 (2H, doublet J = 9 Hz). 

20 

EXAMPLE 13 



(2R. 3R)-2>(2,4-Dichlorophenyl)-3>(4-trifluoromethylbenzoylamlno-1-(1 H-1 ,2.4-triazol-1-yl)-2-butanol 
25 A procedure similar to that described in Example 12 was repeated, except that 200 mg of (2R, 
3R)-3-amino-2-(2,4Hdlchlorophenyl)-1-(1H--1,2,4-triazol-1-yl)-2-butanoi [H-enantiomer] (prepared as de- 
scribed in Example 9) were used, to afford 221 mg of the title compound, melting at 88-91°C. Specific 
rotation: [a] ?- 114.5° (c = 1.01, CHC40. 

30 

EXAMPLE 14 



(2R*. 3R*)-2-(2,4-P1chlorophenyi)-3-[4Mm 
35 247.9 mg (1.328 mmoles) of 4-(methylthio) benzoyl chloride were added at 0°C, whilst stirring, to a solution 
of 200 mg (0.664 mmoles) of (2R\ 3R*)^-amlno-2-(2,4-dichloropheny^ 

(prepared as described In Example 3) dissolved in 10 ml of pyridine. After the mixture had been allowed to 
stand at the same temperature for 30 minutes, the temperature of the reaction mixture was allowed to rise to 
room temperature, and then the mixture was stirred for 30 minutes. At the end of this time, the mixture was 

40 cooled to 0° C, and 0.6 ml of methanol were added. After 1 0 minutes, the mixture was freed from the solvent by 
distillation under reduced pressure, and the residue was mixed with a dilute aqueous solution of sodium 
bicarbonate. It was then extracted with ethyl acetate. The organic extract was washed with a saturated 
aqueous solution of sodium chloride, dried and then concentrated by evaporation under reduced pressure. 
The residue was recrystalllzed from ethyl acetate to afford 121.7 mg of the title compound, melting at 

45 167-168°C. 

Infrared Absorption Spectrum (KBr) Vmax crrr 1 : 
3300. 1627. 1596, 1545, 1508 . 

Nuclear Magnetic Resonance Spectrum [CDG2q) 8 ppm: 

0.98 (3H, doublet, J = 7 Hz); 
50 2.51 (3K singlet); 

4.42 (1H, doublet, J - 15 Hz); 

5.47 (2H, multiplet); 5.67 (1H, doublet, J = 15 Hz); 

6.83 (1H, broad doublet); 

7.11 (1H, doublet of doublets, J— 9 & 2 Hz); 
55 7.32 (2H, doublet, J - 6 Hz); 

7.39 (1H. doublet, J - 2 Hz); 

7.58 (1H, dobulet, J - 9 Hz); 

7.80 (1H, singlet); 

7.82 (2H, doublet, J « 8 Hz) 
€0 7.86 (1H, singlet). 



EXAMPLE 15 

65 
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(2R*. 3R*)-2-(2,4-Dffluorophenyl)-3-(4-ff^ 

165.5 mg (1 .044 mmoles) of 4-fluorobenzoyl chloride were added at 0° C, whilst stirring, to a solution of 200 
mg {0.748 mmoles) of (2R*, 3R*)-3-amino-2-(2 f 4<lffiuorophenyl)-1-(1H-1,2,4-tr!azol-T-yl)-2-butanoi (prepared 
as by procedure similar to that described In Example 3) dissolved In 2 ml of pyridine. After 1 hour, 0.5 ml of 
methanol was added to the mixture at the same temperature, and then the mixture was stirred for 10 minutes. 5 
At the end of this time, the reaction mixture was freed from the solvent by distillation under reduced pressure. 
The residue was mixed with a dilute aqueous solution of sodium bicarbonate and extracted with ethyl acetate. 
The organic extract was washed with a saturated aqueous solution of sodium chloride, dried and then 
concentrated by evaporation under reduced pressure. The residue was recrystallized from ethyl acetate to 
afford 258.5 mg of the title compound, melting at 205° C. 10 

Infrared Absorption Spectrum (KBr) v roa x cm -1 : 
3280, 1634, 1600. 1530. 1502 . 

Nuclear Magnetic Resonance Spectrum [CDC^3 4- CD3OD) (10 : 1 by volume)] 6 ppm: 
1.04 (3H, doublet, J « 7 Hz); 

4.47 (1H, doublet, J - 15 Hz); 15 

4.96 (1H, multipiet); 5.08 (1H, doublet, J = 15 Hz); 

6.5-7.1 (2H, multipiet); 7.1 -7.9 (1H, multipiet); 7.19 (2H, triplet, J « 9 Hz); 
7.78 (1H, singlet); 

7.97 (2H ( doublet of doublets, J 9 & 6 Hz); 

8.01 (1H, singlet). 20 



EXAMPLE .16 



25 

(2R*. 3R*)<H4-ChlorobenzoylBmino)-2-l2^ 

184 mg (1 .05 mmoles) of 4-chlorobenzoyl chloride were added at 0°C, whilst stirring, to a solution of 200 mg 
(0.746 mmoles) of (2R*. 3R*)-3-amlno-2-(2,4-difluorophenyl)-1-(1H-1,2,4-triazol-1-yl)-2-butanoi (prepared by 
a procedure similar to that described in Example 3) dissolved in 2 ml of pyridine. After 1 hour, 0.5 ml of 
methanol was added to the reaction mixture at the same temperature, and then the mixture was stirred for 10 30 
minutes. At the end of this time, the reaction mixture was freed from the solvent by distillation under reduced 
pressure. The residue was mixed with a dilute aqueous solution of sodium bicarbonate and extracted with 
ethyl acetate. The organic extract was washed with a saturated aqueous solution of sodium chloride, dried and 
then concentrated by evaporation under reduced pressure. The crystalline residue was recrystallized from 
ethyl acetate, to afford 229 mg of the title compound, melting at 221 -222°C. 35 
infrared Absorption Spectrum (KBr) Vmax cm" 1 : 
3310, 1635, 1618, 1595, 1536, 1503. 

Nuclear Magnetic Resonance Spectrum [CDC^3 = CD3OD) (10 : 1 by volume)] 6 ppm: 
1.02 (3H, doublet, J - 7 Hz); 

4.50 (1H, doublet, J = 15 Hz); 40 
4.95 (1H, multipiet); 5.06 (1H, doublet, J « 15 Hz); 

6.5-7.1 (2H, multipiet); 7.1 -7.9 (1H, multipiet); 7.50 (2H, doublet, J - 8 Hz); 

7.77 (1H, singlet); 

7.90 (2H, doublet, J - 8 Hz); 

8.00 (1H, singlet). 45 



EXAMPLE 17 

50 

(2R*. 3R*)-2-(2,4-Difluorophenyl)-1-(1H-1& 

217.7 mg (1.044 mmoles) of 4-trifluoromethylbenzoyl chloride were added at 0°C, whilst stirring, to a 
solution of 200 mg (0.746 mmoles) of (2R*. 3R*)-3-amlno-2-(2,4-d1fluorophenyl)-1K1H-1,2,4-triazoh1-yl)-2-bu- 
tanol (prepared by a procedure similar to that described in Example 3) dissolved in 2 ml of pyridine. After 1 .5 
hours, 0.3 ml of methanol was added to the reaction mixture at the same temperature, and then the mbcture 55 
was stirred for 10 minutes. The solvent was then removed from the reaction mixture by distillation under 
reduced pressure, and the residue was mixed with a dilute aqueous solution of sodium bicarbonate and then 
extracted with ethyl acetate. The organic extract was washed with a saturated aqueous solution of sodium 
chloride, dried and then concentrated by evaporation under reduced pressure. The crystalline residue was 
recrystallized from ethyl acetate, to afford 254 mg of the title compound as crystals, melting at 201 - 205° C. GO 
Infrared Absorption Spectrum (KBr) Vmax cm -1 : 
3375, 1666. 1540, 1502. 

Nuclear Magnetic Resonance Spectrum [CDC^a + CDOD) (10 : 1 by volume)] 8 ppm: 
1.08 (3ri doublet, J = 7 Hz); 

4.50 (1H, doublet, J - 15 Hz); 65 
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4.98 (1H, multiple*); 5.11 (1H, doublet. J = 15 Hz); 
6.60-7.16 (2H, multlplet); 7.20-7.90 (1H, multiplet); 7.77 (1H, singlet); 
7.80 (2H, doublet, J = 8 Hz) 
8.10 (1H, singlet); 
5 8.11 (2H, doublet, J - 8 Hz). 



EXAMPLE 18 

10 

(2R * , 3R * )-2-(2,4-Difluorophenyl)-3-(pentaf iuorobBnzoyl-amlno-1 -(1H-1 ,2,4-trlazoH -yl) -2-butanol 
250 mg (1.09 mmoles) of pentafluorobenzoyl chloride were added at 0°C, whilst stirring, to a solution of 200 

mg (0.75 mmoles) of (2R\ 3R*)-3-amlno-2-(2 l 4-dlfluorophenyl)-1-(1H-1 t 2,4-triazol-1-yl)-2-butanol (prepared 

by a procedure similar to that described In Example 3) dissolved in 2.5 ml of pyridine. The reaction mixture was 
15 then treated in a similar manner to that described In Example 17, and the resulting crude produce was 

recrystallized from a mixture of ethyl acetate, benzene and hexane, to afford 262 mg of the title compound, 

melting at 111 -116°C. 
Infrared Absorption Spectrum (CHC^3) v roa x cm* 1 : 

3425, 1680, 1500. 
20 Nuclear Magnetic Resonance Spectrum (CDC^a) 5 ppm: 

0.98 (3H. doublet, J » 7 Hz); 

4.53 (1H, doublet, J = 14 Hz); 

5.09 (1H. doublet, J - 14 Hz); 

5.1 (2H, multiplet); 
25 6.6 - 7.8 (4H, multiplet); 

7.82 (1H, singlet); 

7.85 (1H, singlet). 



30 EXAMPLE 19 



(2R*, 3R*)-3-(4-Acetylaminobenzoylamino)-2-(2 t 4-difluorophenyl)-1-(1 H-1 ,2,4-triazol-1-yl)-2-butanol 
A procedure similar to that described in Example 15 was repeated, except that 85.6 mg of (2R*, 
35 3R*)-3-amino-2-(2,4^rfluorophenyl)-1-(1H-1,2 t 4-triazol-1-yl)-2-butanol and 88 mg of 4-acetamldo benzoyl 

chloride were used, to afford 69.7 mg of the title compound, melting at 254 - 255.5°C. 

Nuclear Magnetic Resonance Spectrum [CDC^3 + CD3OD (3 : 1 by volume)] 5 ppm: 

1.01 (3H, doublet J « 7 Hz); 

2.16 (3H, singlet); 
40 4.43 (1H, doublet. J = 15 Hz); 

5.5 (1H, muttiplst); 5.61 (1H, doublet, J = 15 Hz); 

7.12 (1H. doublet of doublets, J « 8 & 2 Hz); 

7:39 (1H, doublet, J - 2 Hz); 

7.57 (1H. doublet, J - 8 Hz); 
45 7.67 (2H, doublet, J = 9 Hz); 

7.74 (1H, singlet); 

7.88 (2H. doublet, J - 9 Hz) 

7.99 (1H, singlet). 

50 

EXAMPLE 20-23 

Following a procedure similar to that described In Example 4, the compounds listed below were synthesized 
(all as racemates) by reacting (2R\ 3R*)-3-ajTtinc-2-(2,4-dichloroph 
55 (prepared as described in Example 3) with substituted benzoyl chlorides, In which the benzoyl group is 
substituted with various kinds of substltuent, as shown in the following Table 3. The compounds employed are 
identified by the numbers assigned to them In the foregoing Table 1. 
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Table 3 



Ex No. 


Cpd No. 


stereochemistry 


substltuent 


m.p. (°C) 




20 


1-12 


(2R*. 3R*) 


4-CN 


246 - 248 


5 


21 


1-11 


(2R\ 3fT) 


4-NO2 


257-258.5 




22 


1-6 


(2RV3R*) 


2,4-F 2 


129-130 




23 


1-212 


(2R\ 3R*) 


4-COCH3 


169-172 





10 



EXAMPLE 24 

15 

(2R*. 3R*)-2-(2,4-Dlchlorophenyl)-344-(methanesulphtnyl)^^ 

35 mg (0.19 mmoles) of m-chjoroperbenzoic acid (85% purity) were added at 0°, whilst stirring, to a solution 
of 88 mg (0.195 mmoles) of (2R* t 3R*)-2-(2,4-dlchIoro phenyl)-3-[4-(methylthia)benzoylaminol- 
1-(lH-1,2,4-triazoM-yl)-2-butanol (prepared as described In Example 14) dissolved in 2 ml of methylene 
chloride. After 15 minutes, the mixture was diluted with ethyl acetate and then washed with a dilute aqueous 20 
solution of sodium bicarbonate and with a saturated aqueous solution of sodium chloride, In that order, after 
which it was dried and the solvent was removed by distillation under reduced pressure. The resulting 
crystalline residue was recrystalllzed from ethyl acetate, to afford 68 mg of the title compound, melting at 
206.5 - 207.5° C. 

Infrared Absorption Spectrum (CHC^3) v m ax crrr 1 : 25 
3360 (broad), 1664, 1526. 

Nuclear Magnetic Resonance Spectrum {OOC£z\ 8 ppm: 
1.00 (3H, doublet, J - 6.5 Hz); 

2.76 (3H, singlet); 

4.46 (1H, doublet, J - 15 Hz); 30 

5.5 (2H, muitiplet); 

5.67 (1H, doublet, J = 15 Hz); 

7.03 (1H, broad doublet); 

7.13 (1H, doublet of doublets, J = 9 & 2 Hz); 

7.39 (1H, doublet, J - 2 Hz); 35 
7.58 (1H t doublet, J - 9 Hz); 

7.77 (2H, doublet, J = 8 Hz); 
7.8Q (1H, singlet); 

7.86 (1H, singlet); 

8.08 (2H, doublet, J - 8 Hz). 40 



EXAMPLE 25 

45 

1-|3-N-(4-Chlorophenyl)amlno]-2-(2 ) 4-dlchlorophenyl)-2-hydroxypropylt-1H-1 > 2,4-triazole 

A mixture of 140 mg (0.52 mmoles) of 1-[2-(2,4-dlDhlorophenyl)-2,3-epoxypropyl]-1H-1 1 2,4-triazole 
[prepared following the procedure described in Japanese Patent Application Kokai (i.e. as laid open to public 
inspection) No. 58-128 383], 133 mg (1.04 mmoles) of g-chloroaniline and 0.2 ml of xylene was heated at 1 50° C 
for 5 hours under an atmosphere of nitrogen. At the end of this time, the resulting crude product was purified 50 
by column chromatography through silica gel, using a gradient system of benzene and ethyl acetate. The 
fractions eluted with mixtures of benzene and: ethyl acetate ranging from 3 r 2 to 2 : 3- by volume were 
evaporated under reduced pressure, to give a crystalline residue, which was then recrystalllzed from a mixture 
of benzene and hexane, to give 52 mg of the title compound, melting at 169- 170°C. 

Nuclear Magnetic Resonance Spectrum (CDC^3 + CD3OD (2 : 1 by volume)] 5 ppm: 55 

3.78 (2H, singlet); 

4.70 (1H, doublet, J = 14 Hz); 
5.19 (1H, doublet, J = 14 Hz); 
6.54 (2H, doublet); 

7.08 (2H f doublet); 60 
7.15 (1H, doublet of doublets, J = 9 - & 2 Hz); 
7.38 (1H, doublet, J - 2 Hz); 
7.62 (1H, doublet, J - 9 Hz); 

7.79 (1H, singlet); 

8.04 (1H, singlet). 65 
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EXAMPLE 26 



3>(4-Chlorophenyl)^-(2.4<ilchlorophenyl)^[(1H-l t 2,4-tr<azol-1-y[)methyl1oxazollcl[ne and its oxalate 

A mixture of 41 mg (0.103 mmoles) of 1^3-N-(4^hlorophenyl)amino]-2-(2 1 4-dichlorophenyl)-2-hydroxypro- 

pyl}-1 H-1 ,2,4-triazole (prepared as described In Example 25) and 13.7 mg (0.45 mmoles ) of paraformaldehyde 

dissolved In 4 ml of toluene was heated at 90° C for 3 hours. At the end of this time, the solvent was distilled off, 
10 and then the resulting oily residue was purified by column chromatography through 2 g of silica gel, using a 

gradient elutlon system with mixtures of benzene and ethyl acetate ranging from 3 : 2 to 1 : 4 by volume, to 

afford 42 mg of the title compound as an oil. 

Nuclear Magnetic Resonance Spectrum (CDCI3) 8 ppm: 

3.68 (1H, doublet, J - 10 Hz); 
15 4.09 (1H, doublet, J - 10 Hz); 

4.77 (2H, singlet); 

478 (1H, doublet, J = 2.5 Hz); 

5.05 (1H, doublet, J = 2.5 Hz); 

6.42 (2H, doublet); 
20 7.0-7.5 (4H, multiple!) ; 

7.53 (1H. doublet, J - 8 Hz); 

7.77 (1H, singlet); 

8.05 (1H, singlet). 

42 mg of the oxazolidlne compound obtained as described above were mixed with 20 mg of oxalic acid in 
25 diethyl ether, and the precipitated crystals were collected by filtration, to afford 38 mg of the oxalate melting at 
155 -161°C (with decomposition). 



EXAMPLE 27 

30 

lH2-(2 r 4-DichlorophenyI)-2-hydroxy-3-[N-(4^methylthiophenyl)amino]propy}-1H-1 ,2,4-triazole 
A mixture of 250 mg (0.93 mmoles) of 1-[2-(2,4-dichlorophenyl)-2,3-epoxypropyl]-1 H-1 ,2,4-triazole 

[prepared following the procedure described in Japanese Patent Application Kokal No. 58-128 383], 260 mg 
35 (1 87 mmoles) of p-(methylthio)aniline and 0.3 ml of xylene was heated at 140° C for 5 hours under an 

atmosphere of nitrogen. At the end of this time, the resulting crude product was purified by column 

chromatography through silica gel, using a gradient elutlon system with mixtures of benzene and ethyl acetate 

ranging from 3 : 2 to 2 : 3, to give 87 mg of the title compound as an oil. 

Nuclear Magnetic Resonance Spectrum (CDCis) 8 ppm: 
40 2.40 (3H, singlet); 

3.5-4.2 (3H. multlplet); 

4.70 (1H. doublet, J = 14 Hz); 

5.09 (1H, singlet); 

5.23 (1H, doublet, J » 14 Hz); 
45 6.56 (2H, doublet); 

7.15 (1H, doublet of doublets, J = 9 & 2 Hz); 

7.17 (2H, doublet); 

7.35 (1H, doublet, J — 2 Hz); 

7.65 (1H. doublet. J = 9 Hz); 
50 7.82 (1H, singlet); 

7.93 (1H, singlet). 



EXAMPLE 28 

55 

5-(2.4-Dlchlorophenyl)-3-[4-(methylthio)phenyl]-5-[(1H-1,2,4-triazol-1-yl)methyiIoxazolidine and its oxalate 
A mixture of 234 mg (0.572 mmoles) of 1-{2-(2,4-dlchlorophenyl)-2-hydroxy-3-[N-(4-methylthlophenyl)-aml- 

no]propylHH-1^trIazole (prepared as described in Example 27) and 76 mg (2.53 mmoles) of 
60 paraformaldehyde in toluene was heated at 90° C for 2 hours. The solvent was then removed by distillation 

under reduced pressure, after which the residue was purified by column chromatography through silica gel, 

using a gradient elution system with mixtures of benzene and ethyl acetate ranging from 3 : 2 to 1 : 4 by 

volume, to afford 240 mg of the title compound as an oil. 

Infrared Absorption Spectrum {QHOB3) v ma x cm-* 1 : 
65 1600, 1500. 
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Nuclear Magnetic Resonance Spectrum (CDCls) 5 ppm: 

2.40 (3H, singlet); 

3.70 (1H, doublet, J - 10 Hz); 

4.10 (1H, doublet, J = 10 Hz); 

4.79 (2H. singlet); 5 

4.80 (1H t doublet, J = 2.5 Hz); 
5.09 (1H, doublet, J » 2.5 Hz); 
6.46 (2H, doublet); 

7.1 -7.5 (4H, multlplet); 

7.53 (1H, doublet, J - 8 Hz); 10 
7.76 (1H, singlet); 
8.06 (1H, singlet). 

80 mg (0.19 mmoles) of the oxazolldlne compound obtained as described above were mixed with 34 mg 
(0.38 mmoles) of oxalic acid in diethyl ether, and the precipitated crystals were collected by filtration, to afford 
76 mg of the oxalate of the title compound, melting at 162- 165°C, 15 



EXAMPLE 29 

20 

5-(2,4^Dlchlorophenyl)-3-[4-mBthanesulphlnyl)phenyl]-5-[(1H-1,2 1 4-triazol-1-y])methy1]oxa^olldine 

14.2 mg (0.082 mmoles) of m-chloroperbenzoic acid were added at 0°C, whilst stirring, to a solution of 31.5 
mg (0.075 mmoles) of 5-(2,4^ichlorophenyl)-3-[4-methylthio^ 

ltdine (prepared as described In Example 28) dissolved in 0.8 ml of methylene chloride, and the mixture was 

allowed to stand for 30 minutes. At the end of this time, an aqueous solution of sodium sulphite was added to 25 

the reaction mixture, and the mixture was then extracted with chloroform. The extract was washed with a 

saturated aqueous solution of sodium chloride and dried. The solvent was then removed by distillation under 

reduced pressure, and the residue was purified by column chromatography through silica gel, using ethyl 

acetate containing progressively from 10 to 30<Vb by volume of ethanol as the eluent, to afford 31 mg of the title 

compound, which was recrystallized from a mixture of benzene and ethyl acetate, to afford 13 mg of a 30 

diastereomer melting at 181 - 186°C. 

Nuclear Magnetic Resonance Spectrum (CDC^s) 5 ppm: 

2.68 (3H, singlet); 

3.83 (1H, doublet, J - 10 Hz); 

4.19 (1H, doublet, J - 10 Hz); 35 
4.70 (1H, doublet, J = 14 Hz); 
4.92 (1H, doublet, J = 2.5 Hz); 
4.95 (1H. doublet, J - 14 Hz); 
5.14 (1H. doublet, J - 2.5 Hz); 

6.60 (2H, doublet); 40 

7.25 (1H, doublet of doublets, J - 9 & 2 Hz); 

7.50 (1H, doublet, J = 2 Hz); 

7.55 (2H, doublet); 

7.58 (1H, doublet. J - 9 Hz); 

7.79 (1H, singlet); 45 
8.09 (1H, alnglet). 



EXAMPLE 30 

50 

5-(2 ( 4-Dlchlorophenyl)-3-[4-methanesulphonyl) phenyl] -S-ttlH-l^^-triazol-l-yDmethylloxazolldina 

37.8 mg (0.22 mmoles) of m-chloroperbenzoic acid were added, whilst stirring and ice-cooling, to a solution 
of 80 mg (0.18 mmoles) of 5-(2,4-dichlorophenyl)-3-[4-methanesulphlnyl) phenyl] -5-[(1H-1, 2,4-triazol- 
1-yI)methyl]oxazolldine (prepared as described in Example 29) dissolved In 2.5 ml of methylene chloride, and 55 
the mixture was stirred for 1 hour. At the end of this time, an aqueous solution of sodium sulphite was added to 
the reaction mixture, which was then extracted with chloroform. The extract was washed with an aqueous 
solution of sodium bicarbonate and with a saturated aqueous solution of sodium chloride, in that order, and 
dried. The solvent was then removed by distillation under reduced pressure, and the crystalline residue was 
recrystallized from ethyl acetate, to afford 60 mg of the title compound melting at 193 - 196 D C. 60 
Nuclear Magnetic Resonance Spectrum [CDCtfa) 6 ppm; 
2.98 (3H, singlet); 
3.88 (1H, doublet J — 10 Hz); 
420 (1H, doublet, J - 10 Hz); 

4.68 (1H, doublet, J = 15 Hz); 65 
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4.94 (1H, doublet, J = 2.5 Hz); 

4.95 (1H. doublet, J « 15 Hz); 
5.13 (1H t doublet, J - 2.5 Hz); 
6.50 (2H, doublet); 

5 7.23 (1H, doublet of doublets, J ~ 9 & 2 Hz); 

7.49 (1H, doublet, J = 2 Hz); 

7.55 (1H, doublet, J = 9 Hz); 

7.75 (2H, doublet); 

7.77 (1H, singlet); 
10 8.05 (1H t singlet). 



EXAMPLE 31 



5-(2,4-Difluorophenyl)-5-[(1H-1 ,2,4-triazoM -yl)methylIoxazolidine 

A mixture ot 400 mg (1.57 mrnoles) of 1-amino-2-(2,4- dlfluorophenyl)-3-(1H-1,2,4-triazol-1-yl)-2-propanol 
[prepared following a procedure similar to that described In Japanese Patent Application Kokaf No. 59-62 574], 
78 mg (2.6 mrnoles) of paraformaldehyde and 15 ml of toluene was stirred at 80° C for 2 hours. At the end of 
20 this time, the mixture was cooled, the remaining paraformaldehyde was filtered off and the filtrate was freed 
from the solvent by evaporation under reduced pressure, to give 420 mg of the title compound as an oil. 



EXAMPLE 32 

25 

3-(4-Chlorobenzoyt)-5-(2,4-dffluoro^ and its oxalate 

53 mg (0.53 mrnoles) of triethylamine and 92 mg (0.53 mrnoles) of 4-chloro benzoyl chloride were added, 
whilst ice-cooling, to a solution of 140 mg (0.33 mrnoles) of 5-(2 l 4-difluorophenyl)-5-[(1H-1,2,4-triazol- 

30 1-yJ)methyl)oxazolfdtne (prepared as described in Example 31) dissolved in 1 ml of methylene chloride, and the 
mixture was stirred, whilst Ice-cooling, for 30 minutes. At the end of this time, 0.2 ml of methanol was added, 
and the reaction mixture was stirred for 20 minutes, whilst ice-cooling. The reaction mixture was then 
partitioned between ethyl acetate and an aqueous solution of sodium bicarbonate. The separated organic layer 
was washed with a saturated aqueous solution of sodium chloride, dried and then concentrated by 

35 evaporation under reduced pressure. The residue was recrystallized from a mixture of chloroform and hexane, 
to afford 106 mg of the title compound melting at 152- 155°C. 

Elemental analysis: 

*0 Calculated for Ci9Hi6C^F 2 0 2 N4: 

C f 56.380/0; H. 3.73%; N, 13.84%. 

Found: C, 56.37%; H, 3.68%; N, 13.40%. 

45 Nuclear Magnetic Resonance Spectrum (CDC^s) 8 ppm:4.00 (1H, doublet, J « 12 Hz); 

4.31 (1H, doublet, J ~ 12 Hz); 

4.48 (1H, doublet, J - 15 Hz); 

4.68 (1H, doublet, J - 15 Hz), 

5.0-5.3 (2H, multlplet); 
SO 6.5-7.5 (3H, multlplet); 

7.40 (4H, singlet); 

7.82 (1H. singlet); 

8.03 (1H. singlet). 

108 mg of the compound obtained as described above were dissolved In ethyl acetate, and 25 mg of oxalic 
55 acid were added to the solution. Concentration of the mixture by evaporation under reduced pressure, gave 
107 mg of the oxalate of the title compound, melting at 150- 155° C. 



EXAMPLE 33 

60 ■ 

3-(2-4-Dichlorobenzoyl)-5-(2 t 4-difluorophenyl)-5-[(1 H-1 ,2 t 4-triazoH-yl)methyl]oxazolldlne and its oxalate 

150 mg (0.72 mrnoles) of 2,4-dlchlorobenzoyl chloride were added, whilst ice-cooling, to a solution of 138 
mg (0.52 mrnoles) of S^^difluorophenyO-S-KIH-l^^triazol-l-yllmethylloxazolidine (prepared as de- 
65 scribed in Example 31 ) dissolved in 2 ml of pyridine. The mixture was then stirred at the same temperature for 
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30 minutes, after which 1 ml of ethanol wa9 added to It, and the mixture was stirred at room temperature for tO 
minutes. At the end of this time, the solvent was removed by distillation under reduced pressure. The residue 
was partitioned between ethyl acetate and art aqueous solution of sodium bicarbonate. The organic layer was 
washed with a saturated aqueous solution of sodium chloride, dried and then concentrated by evaporation 
under reduced pressure. The residue was purified by preparative thin layer chromatography using ethyl 5 
acetate as the developing solvent, to give 98 mg of the title compound as an oil. 
Nuclear Magnetic Resonance Spectrum (CDC^s) 5 ppm: 
3.76 (2 x 0.6H, singlet); 
3.9 - 4.4 (2 x 0.5H, multiplet) ; 

4.5- 4.7 (2H, multiplet); 10 
4.82 (2 x 0.5H, singlet); 

5.31 (2 x 0.5H, singlet); 

6.6- 7.6 (6H, multiplet); 
7.86 (1H ( singlet); 

8.04 (0.5H, singlet); 15 
8.09 (0.5H, slngiet). 

98 mg of the compound obtained as described above were dissolved In ethyl acetate, and 23 mg of oxalic 
acid were added to the solution. After distilling off the solvent under reduced pressure, 96 mg of the oxalate of 
the title compound were obtained as a foam. 

20 



. EXAMPLE 34 



(4R*, 5R*)-5-(2^-Dlchlorophenyl)-4-methyl-5-[(1H-1,2 > 4-triazol-1-yl)methyl3oxazolidlne 25 

A mixture of 4.00 g (13.3 mmoles) of (2R*. 3R*)^-2-(2,4-dlchlorophenyl)-1-(1H-1,2,4-trlazol-1-yl)-2-butanol 
(prepared as described In Example 3) and 400 mg (13.3 mmoles) of paraformaldehyde was heated under reflux 
In 400 ml of benzene for 3 hours. At the end of this time, the solvent was removed by distillation under reduced 
pressure, to give 4.16 g of the title compound as an oil. 

30 

EXAMPLE 35 



(4R*. 5R*)^-(4H3hlorobenzoyl)-5-(2^-dlchloro 35 
and its oxalate "" 

350 mg (2.00 mmoles) of 4-chlorobenzoyl chloride were added, whilst Ice-cooling and stirring, to a solution 
of 420 mg (1.34 mmoles) of (4R*. 5R*)-5-(2-4-dichIorophenyl)^methyl-5-[(1H-1,2,4-ti1azol-1-yl)methyl]oxa- 
zolidine (prepared as described in Example 34) dissolved in 10 ml of pyridine. After 1 hour, 0.8 ml of methanol 
was added to the mixture, which was then stirred for 10 minutes. At the end of this time, the solvent was 40 
removed by distillation under reduced pressure, and a dilute aqueous solution of sodium bicarbonate was 
added to the residue. The resulting mixture was then extracted with ethyl acetate. The extract was dried and 
then concentrated by evaporation under reduced pressure. The residue was purified by column, 
chromatography through silica gel, using a gradient elution system with mixtures of benzene and ethyl acetate 
ranging from 6 : 1 to 1 : 1 by volume, to give the title compound as crystals. These were recrystalllzed from a 45 
mixture of ethyl acetate and hexane, to give 360 mg of a pure sample melting at 166- 167° C. 
Infrared Absorption Spectrum (CHC^3) v m ax cm" 1 : 
1640. 

Nuclear Magnetic Resonance Spectrum [CDC^a) 8 ppm: 

1.03 (3H, doublet, J - 6.5 Hz); 50 
4.50 (1H, doublet, J = 16 Hz); 
4.95 (1H, doublet, J - 16 Hz); 
5.25 (3H, broad); 
7.0-7.7 (9H, multiplet). 

150 mg of the amide compound obtained as described above and 35 mg of oxalic acid were dissolved in 55 
ethyl acetate, and the solution was concentrated by evaporation under reduced pressure, to give 157 mg of the 
oxalate of the title compound, melting at 138 - 140° C. 

EXAMPLE 36 60 



(4R, 5R)-5-(2 t 4-Dlchlorophenyl)-4-met^ 

Following a procedure similar to that described in Example 34, 420 mg of the title compound were obtained 
as an oil from 400 mg of (2R, 3R)-3-aminCK2-(2,4-dichloropheny!)-1^^ 65 
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[(-)-enantiomer] (prepared as described in Example 9) and 40 mg of paraformaldehyde. 



EXAMPLE 37 

5 

(4R,5R)^-(4-Chlorobenzo^ and 
its oxalate 

A procedure similar to that described in Example 35 was repeated, except that 420 mg of (4R, 
10 5R)-5-(2.4-dlchlorophenylM-methyl-5-K^ [(-)-enantlomer) (prepared 

as described in Example 36) and 350 mg of 4-chlorobenzoyl chloride were employed, to give 370 mg of the title 
compound as an oil. 

Specific rotation: [a] % « +5.42° (c = 1.07, CHC^s) 
205 mg of the optically active amide obtained as described above were mixed with 41 mg of oxalic acid In 
15 ethyl acetate to give 150 mg of the oxalate of the title compound, melting at 122- 128° C. 



EXAMPLE 38 

20 

(4R*. 5R»)-5-(2^-Dffluorophenyl)-4-mefr^ 

Following a procedure similar to that described in Example 34, 1.10 g of the title compound were obtained as 
an oil from 1 .00 g of (2R\ 3R*)-3-amlno-2-(2 1 4-difIuorophenyl)-1-(1H-1 ,2.4-triazol-1-yl)-2-butanoI (prepared by 
a procedure similar to that described in Example 3) and 0.13 g of paraformaldehyde. 

25 

EXAMPLE 39 



30 (4R * , 5R*)>3~(4-Chloroben2oyl)-5-(2,4-difluoropheny!)-4-methyl-6-[(1 H-1 ,2,4-triazoH-yi)methyI]oxazolldlne 
and its oxalate 

144 mg (0.82 mmoles) of 4-chlorobenzoyl chloride were added at 0° C, whilst stirring, to a solution of 1 55 mg 
(0.55 mmoles) of (4R*. 5R*)^(2,4<lifluorophenyl)-4-methyl-5-[(1H-1,2 l 4-triazol-1-yl) methylloxazolidine (pre- 
pared a9 described in Example 38) dissolved in 2 ml of pyridine. The mixture was then treated in the same way 
35 as described in Example 35, to give a crude product. This was purified by column chromatography through 
silica gel, using a 1 : 3 by volume mixture of hexane and ethyl acetate as eluent, to give 204 mg of the title 
compound as an oil. 

Infrared Absorption Spectrum (CHC^a) Vmax cm -1 : 
1638. 

40 Nuclear Magnetic Resonance Spectrum (CDCI3) 5 ppm: 
1.01 (3H, doublet, J - 7 Hz); 
4.55 (2H, singlet); 
4.8-5.5 (3H, multiplet); 
6.6-8.0 (9H, multiplet). 

45 40 mg of oxailc acid were added to a solution of 150 mg of the amide compound obtained as described 
above dissolved in ethyl acetate. The mixture was cooled to produce a precipitate, which was collected by 
filtration, to give 158 mg of the oxalate of the title compound, meiting at 161 - 164°C. 



50 EXAMPLE 40 



(4R%5R*)-5-(2,4-Difluorophenyl)-4-me^ 
and its oxalate ^ 
55 245 mg (1 .06 mmoles) of pentafluorobenzoyl chloride were added at 0°C, whilst stirring, to a solution of 200 
mg (0.71 mmoles) of (4R\ 5R*)-5-(2,4-dlfluorophenyIM-me^ 

(prepared as described in Example 38) dissolved in 2.5 ml of pyridine, and the mixture was allowed to stand 
for 1 hour. At the end of this time, 0.5 ml of methanol was added, and the mixture was allowed to stand at 0°C 
for 10 minutes. The solvent was then distilled from the reaction mixture under reduced pressure, and the 

60 residue was dissolved in ethyl acetate. The resulting solution was washed with a saturated aqueous solution of 
sodium chloride, dried and then concentrated by evaporation under reduced pressure. The resulting residue 
was purified by column chromatography through silica gel, using a 3 : 1 by volume mixture of benzene and 
ethyl acetate as eluent, to give 291 mg of the title compound as an oil. 
Nuclear Magnetic Resonance Spectrum (CDCfa) 6 ppm: 

65 0.92 (1.5H, doublet, J - 7 Hz); 
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1.11 (1.5H, doublet, J - 7 Hz); 
4.2 (0.5H, multiplet); 
4.60 (2H, singlet); 

5.0 (0.5H, multiplet); 

5.14 (1H, singlet); 5 
5.45 (0.5 H, doublet, J «= 6 Hz); 
5.75 (0.5H, doublet, J = 6 Hz); 
6.6-7.5 (3H, multiplet); 
7.62 (0.5H, singlet); 

7.68 (0.5H, singlet); w 
7.71 (0,5H, singlet); 
7.77 (0.5H, singlet). 

50 mg of oxalic acid were added to a solution of 200 mg of the amide compound obtained as described 
above dissolved in ethyl acetate, and the mixture was cooled to produce a precipitate, which was collected by 
filtration, to give 225 mg of the oxalate of the title compound, melting at 140°C (with decomposition). 15 

EXAMPLE 41 

20 

(4R*. 

5R»)-5-(2,4-Dffluoropheny!)-4-me^ 
lidlne and Its oxalate 

206 mg (0.99 mmoles) of 4-(trlfluoromethyl) benzoyl chloride were added at 0° C, whilst stirring, to a solution 
of 185 mg (0.66 mmoles) of (4R*. 5R*)-5-(2,4-difluorophenyl)-4-methyW 25 
zolldine (prepared as described in Example 38) dissolved in 2.5 ml of pyridine. The reaction mixture was then 
treated in the same manner as described In Example 40, to give a crude product. This was purified by column 
chromatography through silica gel, using a 3 : 1 by volume mixture of benzene andethyl acetate as eluent, to 
afford 245 mg of the title compound as an oil. 

Infrared Absorption Spectrum (CHC^a) Vmax cm -1 : 30 
1645. 

Nuclear Magnetic Resonance Spectrum (CDC^) o ppm: 

1.01 (3H, doublet, J - 6 Hz); 
4.55 (2H, singlet); 

4.9-5.5 (3H, multiplet); 35 
6.6-7.6 (3H, multiplet); 
7.6-7.9 (6H, multiplet). 

50 mg of oxalic acid were added to a solution of 220 mg of the amide compound obtained as described 
above dissolved in ethyl acetate. The mixture was then cooled to produce a precipitate, which was collected by 
filtration, to afford 242 mg of the oxalate of the title compound, melting at 176 - 179°C. 40 



EXAMPLE 42 

45 

(2R-, 3R«)^(4-ChIorobenzoyioxy)-2-(2,4-dfc^ 

1 18 mg (0.67 mmole) of 4-chlorobenzoyl chloride were added, whilst ice-cooling, to a suspension of 164 mg 
(0.54 mmole) of (2R*. SR^J^-f^dichlorophenyiJ-l-JIH-l^triazol-l-ylJ-^S-butanediol [prepared by the 
procedure described in Abstract Papers of the 8th Symposium of Medicinal Chemistry, Osaka (1986), page 9] 
In 4 ml of pyridine, and the mixture was stirred at room temperature for 40 minutes. During this period the 50 
starting material gradually dissolved to form a solution. The solvent was then removed by distillation under 
reduced pressure, and the residue was partitioned between ethyl acetate and an aqueous solution of sodium 
bicarbonate. The organic layer was washed with a saturated aqueous solution of sodium chloride, dried and 
then freed from the solvent by evaporation under reduced pressure. The residue was recrystaltized from a 
mixture of ethyl acetate and hexane, to afford 207 mg of the title compound, melting at 2t4-215 Q C. 55 
Infrared Absorption Spectrum (CHC^s) Vmax cm" 1 : 
3400, 1715, 1502, 1270. 

Nuclear Magnetic Resonance Spectrum (CDCtfs) 8 ppm: 
1.13 (3H, doublet, J - 7 Hz); 

4.54 (1H, doublet, J - 15 Hz); 60 
5.51 (1H, doublet, J - 15 Hz); 
6.27 (1H, quartet, J « 7 Hz); 
7.0-8.2 (9H, multiplet). 

65 
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EXAMPLE 43 



5 (2H\ 3S % )-2-(2 l 4-DichlorophenyQ^-methyl-2-[(1H-1 t 2 1 4-triazol-1-yl)m 

535 mg (12,3 mmoles) of sodium hydride (as a 55Q/0 w/w suspension In mineral oil) were washed with dry 
hexane and then suspended in 6 ml of dlmethylformamide. The suspension was then cooled with ice. A 
solution of 4.77 g (12.5 mmoles) of (2R*. 3R*)-2-(2,4-dlchlorophenyl)-3-(methanesulphony- 
loxy)-i-(1H-1 l 2,4-trlazol-1-yV2-butanol (prepared as described in Example 1) in 48 ml of dlmethylformamide 

10 was then added dropwise, whilst stirring, to the suspension. The reaction mixture was then stirred at the same 
temperature for 30 minutes, after which it was poured into 300 ml of ice-water, and extracted with benzene. 
The organic extract was washed with a saturated aqueous solution of sodium chloride and then evaporated 
under reduced pressure, to remove the solvent and afford 3.50 g of the title compound as an oil. 
Nuclear Magnetic Resonance Spectrum (CDC^s) 5 ppm: 

15 1.63 (3H, doublet. J « 6 Hz); 
3.18 (1H, quartet, J « 6 Hz); 

4.37 (1H, doublet, J - 15 Hz); 
4.99 (1H. doublet. J => 15 Hz); 
6.90 (1H, doublet, J => 8 Hz); 

20 7.11 (1H. doublet of doublets, J - 8 & 2 Hz); 

7.38 (1H, doublet, J = 2 Hz); 
7.83 (1H, singlet); 

7.99 (1H, singlet). 

25 

EXAMPLE 44 



(2R«, 3R>2-(2,4-Dichlorophenyl)-3-(4-methoxybenzynh^ 

30 1 .09 g of sodium hydride (as a 55% w/w suspension In mineral oil) was washed with dry hexane, after which 
it was suspended in 31 ml of dimethylformamide and the suspension was Ice-cooled. 4.86 g (31.5 mmoles) of 
4-methoxy-a-toluenethiol were then added dropwise to the suspension, and the resulting reaction mixture 
was stirred for 7 minutes, whilst ice-cooling, after which it was stirred at room temperature for 20 minutes. At 
the end of this time, a solution of 3.5B g (12.6 mmoles) of (2R*, 3R*)-2-(2,4-dlchlorophenyl)-3-methyl- 

35 2-f (1H-1 ,2,4-triazol-1-yl)methyl]oxirane (prepared as described in Example 43) in 26 ml of dimethylformamide 
was added to the mixture, and the mixture was stirred at 60° C for 45 minutes. It was then allowed to return to 
room temperature, was poured Into 340 mi of Ice-water, and was then extracted with benzene. The organic 
extract was washed with water and with a saturated aqueous solution of sodium chloride. In that order, dried 
and then freed from the solvent by evaporation under reduced pressure. The resulting crude product was 

.40 purified by column chromatography through 75 g of silica gel, using a gradient elution system with mixtures of 
ethyl acetate and hexane ranging from 3 : 7 to 1 : 1 by volume, to afford 4.10 g of the title compound as an oil. 
Infrared Absorption Spectrum (liquid film) Vmax cm -1 : 
3400. 1615, 1586, 1517. 

Nuclear Magnetic Resonance Spectrum (CDC^a) 5 ppm: 
45 1.03 (3H, doublet, J - 7 Hz); 

3.64 (1H. quartet, J - 7 Hz); 

3.82 (5H, singlet); 

4.85 (1H, singlet); 

4.94 (2H, singlet); 
50 6.90 (2H, doublet, J = 9Hz); 

7.05 (1H. doublet of doublets. J = 9 & 2 Hz): 

7.23 (1H, doublet, J = 2 Hz); 

7.33 (2H, doublet. J - 9 Hz); 

7.49 (1H. doublet, J = 9 Hz); 
55 7.72 (2H, singlet). 



EXAMPLE 45 

60 

f2R«, 3R*)-2-(2,4-Dlchlorophsnyl)-3-m^ 

A mixture of 2.19 g (5.00 mmoles) of (2R\ 3R*)-2-(2,4-dichlorophenyl)-3-(4-methoxybenzyl- 
thio)-1-(1H-1^,4-trlazol-1-yl)-2-butanol (prepared as described in Example 44), 5,4 g of anisole, 28.5 g of 
trifluoroacetic acid and 1.65 g of trifluoromethanesul phonic acid was stirred at room temperature for 17 
65 minutes. At the end of this time, the reaction mixture was concentrated by evaporation under reduced 
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pressure, and the residue was mixed with a dilute aqueous solution of sodium bicarbonate and then extracted 
with ethyl acetate. The organic extract was washed with a saturated aqueous solution of sodium chloride, dried 
and then freed from the solvent by distillation under reduced pressure, to afford 2.67 g of an o(ly mixture 
containing the title compound. 

5 

EXAMPLE 46 

(2R*. 3R>2-(2,4-DichlorophenylH-(1H-^ 10 

1.40 g (6.7 mmoles) of 4-(tr1fluoromethyl) benzoyl chloride was added, whilst Ice-cooling and stirring, to a 
solution of 2.67 g of the mixture containing (2R\ 3R*)-2-(2,4-dlchlorophenyl)-3-mercapto-1-(1 H-1,2,4-trlazol- 
1-yl)-2-butanol described in Example 45 (corresponding to 5.0 mmoles of the aforementioned compound) 
dissolved in 26 ml of pyridine. The mixture was then stirred at the same temperature for 30 minutes and at room 
temperature for 50 minutes, after which it was cooled with Ice. and 2.5 ml of methanol were added to It. It was IS 
then stirred for 10 minutes. At the end of this time, the reaction mixture was freed from the solvent by 
distillation under reduced pressure, and the residue was mixed with a dilute aqueous solution of sodfum 
bicarbonate and extracted with ethyl acetate. The organic extract was washed with a saturated aqueous 
solution of sodium chloride, dried and then evaporated to remove the solvent. The crystalline residue was 
recrystalilzed from methanol, to afford 0.85 g of-tfcie title compound, melting at 161 - 164 D C. 20 
Infrared Absorption Spectrum (CHC^a) Vmax cm -1 .: 
3350. 1650, 

Nuclear Magnetic Resonance Spectrum (CDCI3) 8 ppm: 
1.18 (3H, doublet, J =■ 7 Hz); 

4.67 (1H, doublet, J = 14 Hz); 25 

5.15 (1H. quartet, J = 7 Hz); 

5.4 (1H, broad); 

5.60 (1H, doublet, J = 14 Hz); 

7.12 (1H, doublet of doublets, J = 8 & 2 Hz); 

7.40 (1H, doublet, J - 2 Hz); 30 

7.58 (1H, doublet, J = 8 Hz); 

7.78 (2H, doublet, J =* 8 Hz); 

7,87 (2H, singlet); 

8.2 (2H, doublet, J = 8 Hz). 



EXAMPLE 47 



35 



(2R*. 3R*)-2-(2.4-Pifiuorophenyl)-3-(methanesulphonyloxy)"1-(1 H-1 ,2,4-triazoi-1-yl)-2-butanol 40 

8.0 g (70 mmoles) of methanesulphonyl chloride were added at 0°C over a period of 3 minutes, whilst 
stirring, to a solution of 15.0 g (55.7 mmoles) of (2R*. 3R*)-2-(2,4-dlfluorophenyl)-1-(1H-1 l 2 t 4~triazol- 
1 -y))-2,3-butanediol [prepared by the procedure described in the Abstract Papers of the 8th Symposium on 
Medicinal Chemistry, Osaka (1986), page 9] dissolved in 350 ml of pyridine, and the mixture was stirred for 1.5 
hours at the same temperature. At the end of this time, the reaction mixture was freed from pyridine by 45 
distillation under reduced pressure. The residue was mixed with a dilute aqueous solution of sodium 
bicarbonate and extracted with diethyl ether. The extract was dried and then concentrated by evaporation 
under reduced pressure, to afford 16.0 g of the title compound, melting at 122-125°C. 
Infrared Absorption Spectrum (CHC^a) Vm« cm -1 : 

3400, 1620, 1500. SO 

Nuclear Magnetic Resonance Spectrum (GDC^a) 5 ppm: 

1.27 (3H, doublet, J - 6.5 Hz); 

3.09 (3H, singlet); 

4.70 (1H, doublet, J - 14 Hz); 

5.03 (1H, broad doublet, J = 14 Hz); 55 
5.35 (1H, quartet, J = 6.5 Hz); 
6.5-7.5 (3H, multiple!); 
7.80 (1H, singlet); 
7.96 (1H, singlet). 



60 



EXAMPLE 48 
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(2R ; , 3R*)>2-(2,4-Dlfluorophenyl)-3-(4-methoxybenzytthio)"1-(1 H-1 ,2,4-trlazol-1-yl)-2-butanol 
985 mg (22.6 mmoles) of sodium hydride (as a 55<>/o w/w suspension in mineral oil) were washed with dry 

hexane and then suspended In 20 ml of dlmethylformamide. 2.72 g (17.6 mmoles) of 4-methoxy-a-toluenethiol 

were then added to the suspension, whilst ice-cooling, and the resulting mixture was stirred at the same 
5 temperature for 5 minutes and then at room temperature for 15 minutes. At the end of this time, a solution of 

2.45 g (7.05 mmoles) of (2R\ 3R*)-2-(2 I 4-dmuorophenyi)-3-(methanesulphonylaxy)-1-(1H-1,2,4-triazo!-- 

1-y1)-2-butanol (prepared as described in Example 47) In 25 ml of dlmethylformamide was added to the 

mixture, and the mixture was stirred at room temperature for 1 hour. The reaction mixture was then poured 

into 200 ml of ice-water and extracted with benzene. The organic extract was washed with Ice-water and with a 
W saturated aqueous solution of sodium chloride, in that order, after which it was dried and then freed from the 

solvent by distillation under reduced pressure. The resulting residue was purified by column chromatography 

through 40 g of silica gel, using a 2 : 3 by volume mixture of ethyl acetate and hexane as eluent, to afford 1 .75 g 

of the title compound as an oil. 

Infrared Absorption Spectrum (CHC^g) Vmax cm" 1 : 
75 3420, 1612, 1510, 1500. 

Nuclear Magnetic Resonance Spectrum (CDC^a) 6 ppm: 

1.12 (3H, doublet, J = 7 Hz); 

3.18 (1H, quartet, J = 7 Hz): 

3.79 (5H, singlet); 
20 4.37 (1H, doublet, J - 14 Hz); 

4.98 (1H, doublet, J - 14 Hz); 

6.5-7.6 (3H, multiplet); 

7.75 (2H. singlet). 

EXAMPLE 49 



(2R', 3R*)-2-(2,4-Dlfluorophenyl)-3-mercapto-1-(1H-1 t 2 ( 4-trlazol-1-yl)-2-butanol 

30 A mixture of 300 mg (0.74 mmoles) of (2R*. 3R # )-2-(2,4-difluorophenyl)-3-(4-methoxybenzyl- 
thio)-1-(1H-1,2,4-triazol-1-yl)-2-butanol (prepared as described in Example 48), 0.8 g of anlsole, 4.2 g of 
trifluoroacetic acid and 244 mg of trifluoromethane-sulphonlc acid was stirred for 25 minutes, whilst 
ice-cooling. At the end of this time, the mixture was concentrated by evaporation under reduced pressure, and 
the resulting residue was mixed with a dilute aqueous solution of sodium bicarbonate and then extracted with 

35 ethyl acetate. The organic extract was washed with a saturated aqueous solution of sodium chloride, dried and 
then freed from the solvent by distillation under reduced pressure, to afford 337 mg of an oity substance 
containing the title compound. 

Nuclear Magnetic Resonance Spectrum (CDCI3) 8 ppm: 
1.18 (3H, doublet, J = 7 Hz); 
40 1.94 (1H, doublet of doublets, J = 10 & 1.5 Hz); 
3.46 (1H, doublet of quartets, J = 10 & 7 Hz); 

4.79 (1H, doublet, J « 14 Hz); 
4.8 (1H, broad); 

5.02 (1H, doublet, J = 14 Hz); 
45 6.5-7.0 (2H, multiplet); 
7.1 -7.6 (1H, multiplet); 
7.78 (1H, singlet); 

7.80 (1H. singlet). 

50 

EXAMPLE 50 



(2R*. 3R*)-3-(4-Chlorobenzoylthlo)-2-^ 

55 91 mg (0.52 mmoles) of 4-chlorobenzoyl chloride were added, whilst Ice-cooling and stirring, to a solution of 
180 mg of the mixture containing (2R*. 3R*)-2-(2,4-difluorophenyl)^-mercapto-1-(1H-1,2,4~trlazol-1-yl)-2-bu- 
tanol described In Example 49 (corresponding to 0.37 mmole of the aforementioned compound) dissolved In 2 
ml of pyridine. The mixture was then stirred at the same temperature for 30 minutes and at room temperature 
for 30 minutes,after which It was cooled again with ice. 0.2 ml of methanol was then added and the resulting 

60 mixture was stirred for 10 minutes. The reaction mixture was then freed from the solvent by distillation under 
reduced pressure. The resulting residue was mixed with a dilute aqueous solution of sodium bicarbonate and 
extracted with ethyl acetate. The organic extract was washed with a saturated aqueous solution of sodium 
chloride, dried and then evaporated under reduced pressure, to remove the solvent. The resulting crystalline 
residue was recrystallized from a 1 : 1 by volume mixture of diethyl ether and hexane, to afford 79 mg of the title 

65 compound as crystals, melting at 139-14Q°C. 
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Infrared Absorption Spectrum (KBr) v m ax cm** 1 : 
3400, 1667. 

Nuclear Magnetic Resonance Spectrum (CDCia) 6 ppm: 

1.19 (3H, doublet, J « 7 Hz); 

4.60 (1H. broad quartet, J =» 7 Hz); 
4.69 <1H, doublet, J - 15 Hz); 
5.04 (1H, doublet, J - 15 Hz); 

5.20 (1H, doublet, J = 1.5 Hz); 
6.6-7.1 (2H, multiplet); 
7.2-7.7 (1H, multiplet); 

7.47 (2H, doublet, J - 9 Hz); 

7.80 (2H, singlet); 

8.01 (2H, doublet, J = 9 Hz). 



5 



10 



15 

EXAMPLES 51 TO 54 

Following a procedure similar to that described In Example 50, the compounds (racemates) shown in the 
following Table 4 were prepared by the reaction of (2R*, 3R*)-2-(2,4-dlfluorophenyl)-3-mercapto- 
1-(1H-1,2 f 4-triazol-1-yl)-2-butanol (prepared as described In Example 49) with various substituted benzoyl 20 
chloride derivatives or substituted clnnamoyl chloride derivatives. The compounds prepared are identified by 
the numbers assigned to them In the foregoing Table 1. 

Table 4 

- 25 

Ex No. Cpd No. stereo- m.p. (°C) 
chemistry 



51 1-114 (2R*,3R*) 118.5-120 

52 1-115 (2R*,3R*) 110-113 

53 1-116 (2R*,3R*) 113-114.5 

54 1-117 (2R*,3R») 143-144 



35 



EXAMPLE 55 



(2R\ 3R«)-2-(2,4-Pifluorophenyl)-1-(1H-1,2,^ 40 

242 mg (1.12 mmole) of 4-{trffluoromethyl)clnnamoyI chloride were added to a suspension of 200 mg (0.75 
mmoles) of (2R*. 3R*)-3-amino-2-(2 ( 4-dmuorophenyl)-1-(1H-1,2,4-trlaza)-1-yl)-2-butanol (prepared by a 
procedure similar to that described In Example 3) in 2 ml of pyridine, and the mixture was heated under reflux 
for 30 minutes. At the end of this time, the mixture was cooled, 0.2 ml of methanol was added to it, and it was 
then stirred for 15 minutes. The reaction mixture was then freed from the solvent by distillation under reduced 45 
pressure, and the resulting residue was mixed with a dilute aqueous solution of sodium bicarbonate and 
extracted with ethyl acetate. The solvent was removed from the organic extract by distillation under reduced 
pressure, and the residue was purified by column chromatography through silica gel, using a 5 : 1 by volume 
mixture of ethyl acetate and hexane as eluent, to afford the title compound as crystals. 260 mg of a purified 
sample, melting at 166 -167°C, were obtained by recrystalilzatlon from a mixture of ethyl acetate and hexane. 50 
Infrared Absorption Spectrum (KBr) v m « cm -1 : 
3300, 1760, 1617. 

Nuclear Magnetic Resonance Spectrum (CDCls) 5 ppm: 
1.00 (3H, doublet, J = 7 Hz); 

4.51 (1H, doublet, J = 14 Hz); 55 

-5.0 (1H. multiplet); 

5.08 (1H, doublet, J « 14 Hz); 

5.39 (1H, broad singlet); 

6.64 (1H, doublet, J = 16 Hz); 

6.4-7.1 (3H, multiplet); 60 
7.2 -7 A (1H, multiplet); 

7.65 (4H, singlet); 

7.77 (1H, doublet, J « 16 Hz); 
7.84 (2H, singlet). 

65 
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EXAMPLES 56 + 57 

Following a procedure similar to that described in Example 55, the compounds (racemates) shown in the 
5 following Table 5 were prepared by the reaction of (2R # , 3R*)-3-am!no-2-(2 l 4-dlfluorophenyl)-1-(1H-1,2 1 4»tria- 
zoI-1-yl)-2-butanol (prepared by a procedure similar to that described in Example 3) with 3-(trffluoro- 
methyljcinnamoyl chloride or 4-chlorocinnamoyI chloride. The compounds prepared are Identified by the 
numbers assigned to them in the foregoing Table 1. 

10 Table 5 



Ex No. 


Cpd No. 


stereo- 


m.p. (°C) 






chemistry 




56 


1-213 


(2FT.3R*) 


171 


57 


1-107 


(2FT.3R*) 


204-206 



20 

EXAMPLE 58 



(2R*, 3R*)-2-(2 t 4-Pffluorophenyl)-3-(methylamlno)-1-(1 t 2Atrla2ol-1-yl)-2-butanol 
25 127 mg (3.36 mmoles) of lithium aluminum hydride were suspended In 8.4 ml of tetrahydrofuran, and a 
solution of 941 mg (3.36 mmoles) of (4R* ( 5R*)-5-(2,4-difluorophenyl)-4-methyl-5-[(1H-1 l 2 i 4-triazol- 
1-yl) methyl] oxazolidine (prepared as described In Example 38) dissolved In 16.8 ml of tetrahydrofuran was 
added dropwtse to the suspension, whilst Ice-cooling and stirring. The mixture was then stirred at the same 
temperature for 30 minutes, after which 0,51 ml of a 1N aqueous solution of sodium hydroxide was added to 
30 the mixture, which was then stirred for a further 1 hour. At the end of this time, the mixture was filtered using a 
Celite (trade mark) filter aid, and the filtrate was evaporated under reduced pressure, to remove the solvant 
and to afford 868 mg of the title compound. A pure sample, melting at 141 -145°C, was obtained by 
recrystallization from a mixture of ethyl acetate and hexane. 
Infrared Absorption Spectrum (KBr) Vmax cm -1 : 
35 3210, 1610, 1580, 1499. 

Nuclear Magnetic Resonance Spectrum (CDC^a) 8 ppm: 
0.90 (3H, doublet of doublets, J = 7 & 2 Hz); 
2.48 (3H, singlet); 

2.96 (1H, quartet of doublets, J - 7 & 2 Hz); 
40 4.80 (2H, singlet); 

6.55-7.1 (2H, multlplet); 
7.1-7.7 (1H, multiplet); 
7.77 (1H. singlet); 
7.96 (1H. singlet). 

45 

EXAMPLE 59 



50 (2R», 

3R>2-(2,4-Pffluorophenyl)-3-jN-me^ 

tanol * " 

428 mg (1.50 mmoles) of (2R%3R>2-(2,4-dffluorophenyl)-3-(me^ 
nol (prepared as described in Example 58) were dissolved In 8 mi of pyridine, and 450 mg (2.16 mmoles) of 

55 4-(trifluoromethyl)benzoyl chloride were then added to the solution, after which it was stirred at room 
temperature for 20 hours. At the end of this time, it was ice-cooled, and 0.5 ml of methanol were added. The 
reaction mixture was then stirred for 15 minutes, after which the solvent was removed by evaporation under 
reduced pressure. The residue was mixed with a dilute aqueous solution of sodium bicarbonate and extracted 
with ethyl acetate. The organic extract was dried and the solvent was removed by distillation under reduced 

60 pressure. The residue was recrystalllzed from diethyl ether, to afford 380 mg of the title compound, melting at 
144-146°C. 

Infrared Absorption Spectrum (KBr) Vmax cm" 1 : 
3110. 1638, 1610. 

65 
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EXAMPLES 60 + 61 

Following a procedure similar to that described .In Example 59, but using (2R*, 3R*)-2-(2,4-dtfluorophe- 
nyl)^-(methylamino)-1-(1H-1 ,2,4-triazol-1-yl)-2-butanol (prepared as described In Example 58) and 2-fluoro— 5 
4-(trlfluoromethyl) benzoyl chloride or 4-chlorocinnamoyl chloride, the compounds (racemates) shown in the 
following Table 6 were prepared. The compounds prepared are identified by the numbers assigned to them in 
the foregoing Table 1. 

Table 6 10 



Ex No. Cpd No. stereo- m.p. (°C) 
chemistry ' 

60 1-127 (2R\3R*) 157-159 15 

61 1-128 (2R*,3R») 169-171 



20 

EXAMPLE 62 



(2R*. 3R* )-2-(4-Chiorophenyl)-3-(methanesu1phonyloxy)-1 -(1 H-1 ,2,4-triazoI-1-yl)-2-butanol 

1 .11 g (9.73 mmoles) of methanesulphonyl chloride was added to a solution of 2.00 g (7.49 mmoles) of (2R*. 25 
3R*)-2-(4-chlorophenyl)-1-(1H-1,2,4-trfazol-1-yl)-2 1 3-butanediol [prepared in a manner similar to that 
described for the preparation of (2R*, 3R*)-2-(2,4- dichlorophenylJ-l-IIH-l.a.^trlazol-l-ylJ^.S-butanedio! In 
the Abstract Papers of the 8th Symposium on Medicinal Chemistry, Osaka (1986), page 9] dissolved in 45 ml of 
pyridine, whilst Ice-cooling and stirring. The reaction temperature was allowed to rise to room temperature, 
after which the mixture was stirred for a further 1 hour. The pyridine was then removed by distillation under 30 
reduced pressure, and the resulting residue was mixed with a dilute aqueous solution of sodium bicarbonate 
and extracted twice with diethyl ether. The combined extracts were washed with a saturated aqueous solution 
of sodium chloride, after which the diethyl ether was removed by distillation under reduced pressure. The 
resulting crude product was purified by chromatography through silica gel, using a 2 : 1 by volume mixture of 
ethyi acetate and hexane as eluent, to afford 2.05 g of the title compound as an of I. 35 
Nuclear Magnetic Resonance Spectrum (CDC^3) 5 ppm: 
1.27 (3H t doublet, J - 7 Hz); 
3.03 (3H. singlet); 
4.70 (2H, singlet); 

5.11 (1H, quartet, J - 7 Hz); 40 
5.6 (1H, broad); 
7.29 (4H, singlet); 
7.76 (1H, singlet); 
7.84 (1H, singlet). 

45 

EXAMPLE 63 



(2R*; 3R*)-3-A2ido-2-(4-chlorophenyl)-1-(1H-1,2 T 4-trlazol-1-yl)-2-butanol and its oxalate 50 

1.95 g (30 mmoles) of sodium azlde and 380 mg (7.13 mmoles) of ammonium chloride were added to a 
solution of 2.05 g (5-94 mmoles) of (2R*. 3R*)-2-(4-chlorophenyl)-3-(methanesuIphonyIoxy)-1-(1H-1,2,4- 
triazol-1-yl)-2-butanol (prepared as described in Example 62) dissolved in 30 ml of dlmethytforrnamide, and the 
reaction mixture was stirred at 100 C C for 2 hours. At the end of this time, It was freed from the solvent, by 
distillation under reduced pressure. Benzene was added to the residue, and the resulting solution was washed 55 
with water and dried. The solvent was then removed by evaporation under reduced pressure, and the residue 
was subjected to column chromatography through silica geJ. 1 .52 g of the title compound was obtained from 
the fractions eluted with a 3 : 1 by volume mixture of ethyl acetate and hexane. Re crystallization from a mixture 
of benzene and hexane gave crystals melting at 103.5 - 104°C. 

Nuclear Magnetic Resonance Spectrum (CDCI3) 5 ppm: 60 
1.11 (3H, doublet, J - 7 Hz); 
3.68 (1H, quartet, J - 7 Hz); 
4.50 (1H, doublet, J - 14 Hz); 
4.71 (1H, doublet, J - 14 Hz); 

5.10 (1H, singlet); 65 
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7.35 (4H, singlet); 
7.72 (1H. singlet); 
7.74 (1H, singlet). 

The oxalate of the title compound was obtained by adding a molar equivalent of oxalic acid to a solution of 
the title compound In ethyl acetate. Its melting point was 163- 155° C. 

EXAMPLE 64 



(2R», 3R*)-3-Amino-2-(4-chlorophenyl)-1-[1H>1 t 2 > 4-trlazol-1-yl)-2-butanol 
A solution of 1.52 g of (2R\ 3R # )-3-azldo-2-(4-chlorophenyl)-1^ (prepared 

as described in Example 63) dissolved in 45 ml of ethano] was stirred for 1 hour under an atmosphere's 

pressure of hydrogen In the presence of 430 mg of 10°/o w/w palladium-on-charcoal. At the end of this time, 
15 the reaction mixture was filtered using a Celite (trade mark) filter aid, and the filtrate was concentrated by 

evaporation under reduced pressure, to afford 1.26 g of the title compound as an oil. 

Nuclear Magnetic Resonance Spectrum (CDCtfa) 8 ppm: 

0.88 (3H, doublet, J - 7 Hz); 

2.8-3.6 (4H, broad); 
20 4.56 (2H r singlet); 

7.26 (4H, singlet); 

7.80 (1H, singlet): 

7.94 (1H, singlet). 



EXAMPLES 66-70 



Following a procedure simiiar to that described in Example 55, but using (2R\ 3R*)-3-amino-2-(2,4-difluoro- 
pheny[)-1-(1H-1 s 2.4-triazol-1-yl)-2-butanol (prepared by a procedure similar to that described in Example 3) or 
30 (2R*, 3R* j-3-amino-2-(4-chlorophenyl)-1-(1 H-1 ,2,4-triazol-1-yl)-2-butanol (prepared as described in Exampie 
64) and a substituted benzoyl chloride having various kinds of eubstituent(s) on the benzoyl group or 
5-chloro-2-thienyl chloride, the compounds shown in the following Table 7 were also prepared. The 
compounds prepared are Identified by the numbers assigned to them in the foregoing Table 1. 

35 TABLE 7 



Ex No. Cpd No. stereo m.p. (°C) 
chemistry 

40 65 1-26 (2R*,3R*) 176-177 

66 1-214 (2R\3R*) 105-106 

67 1-32 (2R*,3R*) 206 

68 1-215 (2R*,3R*) 191-193 

69 1-20 (2R*,3R*) 204-207 
70 1-68 (2R*,3R*) 219-220 



50 EXAMPLE 71 



(4R%5R^-3-(4-ChlorocInnamoyl)-5-^ 
and its oxalate 

55 202 mg (1 .06 mmoles) of 4-chlorocinnamoyl chloride were added to a solution of 197 mg (0.70 mmoles) of 
(4R\ 5R*)-5-(2,4-dmuorophenyl)-4-methy^ (prepared as de- 

scribed in Example 38) dissolved in 2 mi of pyridine, and the mixture was stirred at room temperature for 1 
hour. At the end of this time, 0.5 ml of methanol was added to the mixture, which was then stirred for a further 
10 minutes. The pyridine was then removed by distillation under reduced pressure, and the resulting residue 

60 was mixed with a dilute aqueous solution of sodium bicarbonate. The resulting mixture was then extracted with 
ethyl acetate. The crude product obtained from the extract was purified by column chromatography through 
silica gel, using a 5 ; 1 by volume mixture of ethyl acetate and hexane as eluent, to afford 250 mg of the title 
compound as an oil. 

Infrared Absorption Spectrum (CHCtfa) Vmw cm** 1 : 
65 1645. 1615. 
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Nuclear Magnetic Resonance Spectrum (CDCI3} 6 ppm: 
1.01 (3H, doublet, J - 7 Hz); 
4.56 (2H, singlet); 
4.76 (1H, broad); 

5.33 (1H, broad doublet, J — 6 Hz); 5 
5.56 (1H, doublet, J - 5 Hz); 

6.2- 8.1 (11H, multipiet). 

238 mg of the oxalate, melting at 161 - 165° C, were prepared by dissolving 250 mg of the tree amide 
obtained as described above and 51 mg of oxalic acid in ethyl acetate and then adding hexane to form crystals. 

10 

EXAMPLE 72 

(4R», 15 

5R*)-6^(2,4-Dlfluorophenyl)-4-methyl-5-[(1H-^^ 

lidine 

280 mg (1.11 mmole) of 4-(trifluoromethyl)clnnamoyl chloride were added at 0°C, wrtilst stirring, to a 
solution of 207 mg (0.74 mmoles) of (4RT, 5R*)-6-(2 i 4-dlfluorophenyl)-4-methyl-5-[(1H-1,2 t 4^triazoi- 
1-yl) methyl] oxazolldlne (prepared as described in Example 38) In 2 ml of pyridine. The reaction mixture was 20 
treated in a similar manner to that described In example 71, and the resulting crude product was purified by 
column chromatography through silica gel. A crystalline product was obtained from the fractions eluted with a 
5 : 1 by volume mixture of ethyl acetate and benzene, and this was recrystaillzed from a mixture of ethyl acetate 
and hexane to afford 206 mg of the title compound, melting at 168- 169°C. 

Infrared Absorption Spectrum (CHCia) Vmax cvnrl: 25 
1655, 1618. 

Nuclear Magnetic Resonance Spectrum (CDC£0 6 ppm; 

1.03 (3H, doublet, J « 7 Hz); 

4.59 (2H, singlet); 

4.8 (1H, broad); 30 

5.34 (1H f broad doublet, J » 5 Hz); 
6.58 (1H, doublet, J - 5 Hz); 

6.3- 8.0 (11 H, multipiet). 

35 

EXAMPLE 73 

(4R*. 

5R*)-5-(2,4-Dif]uorophenyl)-4-methyl-5-[(1H-1^ 40 
lidine 

A procedure similar to that described In Example 71 was repeated, except that 119 mg (0.43 mmoles) of 
(4R\ 5R*)^(2,4^uorophenyl)-4-methyl-5-l(1^ (prepared as de- 

scribed in Example 38) and 150 mg (0.64 mmoles) of 3-(trifluoromethyl)cInnamoyl chloride were employed, to 
afford 100 mg of the title compound, melting at 160 - 162°C. 45 
Infrared Absorption Spectrum (CDC#j) Vmt* cnr 1 : 
1655, 1616. 

Nuclear Magnetic Resonance Spectrum (CHCI3) 6 ppm; 

1.04 (3H, doublet, J - 7 Hz); 

4.61 (2H, singlet); 50 
4.8 (1H, bToad); 

5.36 (1H, broad doublet, J = 5 Hz); 

5.60 (1H, doublet, J - 5 Hz); 
6.3-8.0 (11H, multipiet). 

55 

EXAMPLE 74 

(4R* t SR^-S-C^ChlorophenyQ^methyl-e-HIH-l^^triazol-l-vnmethylloxazolldlne 60 

A mixture of 592 mg (2.22 mmoles) of (2R* \ 3FT ).-3-amlno-2-(4-chlorophenyl)-1-(1 H-1 ,2,4-triazol-l -yl)-2-bu- 
tanol (prepared as described in Example 64) and 61 mg (2.67 mmoles) of paraformaldehyde In 50 ml of 
benzene was heated under reflux for 2 hours. At the end of this time, the reaction mixture was distilled to 
remove the benzene and to afford 650 mg of the title compound as an oil. 
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EXAMPLE 75 



5 (4R% 

5R*)^(4-Chlorophenyl)-4-methyl-5-[(1H-1,2,4-tri^ 
jjdjng 

427 mg (1.82 mmoles) of 4-(trrfluorometrtyl)clnnamoyl chloride were added at 0°C. whilst stirring, to a 
solution of 321 mg (1.21 mmoles) of (4R*, 5R*)-5-(4-chlorophenylM-methyl-5-K^ 

10 IJoxazolidine (prepared as described In Example 74) In 3 ml of pyridine, and the mixture was stirred at room 
temperature for 1 hour. At the end of this time, 0.5 ml of methanol was added to the mixture, which was then 
stirred for 10 minutes. The reaction mixture was then concentrated by evaporation under reduced pressure, to 
remove the pyridine, and the resulting residue was mixed with a dilute aqueous solution of sodium bicarbonate 
and then extracted with ethyl acetate. The crude product produced from the extract was subjected to column 

15 chromatography through silica gel, and a crystalline product was obtained from the fractions eluted with a 4 : 1 
by volume mixture of ethyl acetate and hexane. 310 mg of the title compound, melting at 180 - 181 D C, were 
then obtained by recrystallization of this crystalline product from a mixture of ethyl acetate and hexane. 
Infrared Absorption Spectrum (CHCfo) v m ax cm" 1 : 
1651, 1611. 

20 Nuctear Magnetic Resonance Spectrum (CDC^3) 8 ppm: 

0.91 (3H. doublet, J = 6.5 Hz); 

4.53 (2H, singlet); 

4.88 (1H, quartet, J = 6.5 Hz); 

5.37 (1H. broad doublet, J - 5 Hz); 
25 5.57 (1H, doublet, J - 5 Hz); 

6.6-8.0 (12H t multlplet). 



EXAMPLE 76 

30 

(4R*, 

5R*)-5-(4-Chlorophenyl)-3-[2-fiuoro^(trifl^ 
azojidine and its oxalate 

35 A procedure similar to that described In Example 71 was repeated, except that 430 mg (1.61 mmoles) of 

(4R*, 5R*)-5-(4-chlorophenyl)^methyl-5-^ (prepared as described in 

Example 74) and 547 mg (2.42 mmoies) of 2-fiuoro-4-(trtfluoromethyi)benzoyl chloride were employed, to 

afford 233 mg of the title compound as an oil. 

Nuclear Magnetic Resonance Spectrum (CDC^3) 8 ppm: 
40 0.76, 1.00 (2 : 3, 3H, doublet, J - 7Hz); 

4.3 (1H, multiplet); 

4.59 (2H, singlet); 

4.8-5.9 (2H, multiplet); 

6.8 - 7.9 (2H, multiplet). 

45 237 mg of the oxalate of the title compound, melting at 175 - 177°C, were prepared by dissolving 230 mg of 
the free amide obtained as described above and 45 mg of oxalic acid in ethyl acetate and then adding hexane 
to form crystals. 



50 EXAMPLE 78 



[4R% 

5R*)-5-(2,4-Dffluorophenyl)^-[2-fiuor^^ 

55 IJoxazolidine and its oxalate 

A procedure similar to that described in Example 71 was repeated, except that 200 mg (0.714 mmoles) of 
(4R*, 5R*)-5-(2,4-difluorophenyl)-4-methyl-5-[(1H-1,2 l 4-triazol-1-y])methyl]oxazolidine (prepared as de- 
scribed in Example 38) and 242 mg (1.07 mmoles) of 2-fluoro-4-(tr»fluoromethyl) benzoyl chloride were 
employed, to afford 193 mg of the title compound as an oil. 

60 Infrared Absorption Spectrum (CHC^a) Vmax cm" 1 : 
1650, 1620. 

Nuclear Magnetic Resonance Spectrum [CDCg£) 8 ppm: 
0.84, 1.10 (2 : 3, 3H. doublet, J - 7 Hz); 
4.3 (1H, multiplet); 
65 4.61, 1.67 (3 : 2, 2H. singlet); 
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4.9-5.9 (2H, multiplet); 
6.6-7.9 (8H, multlplot). 

188 mg of the oxalate of the title compound, melting at 167 - 168°C, were prepared by dissolving 193 mg of 
the free amide obtained as described above and 37 mg of oxalic acid In ethyl acetate and then adding hexane 
to form crystals. 



EXAMPLE 79 



(3S», 4R*)-4-(2,4-Dffluorophenyl)^-me^ and (2R*. 

3S*)-2-(2,4-difluorophenyl)-3-methyl"1-(1H-1,2 t 4"trlazol-1-yl)'2 t 4-pentanedlol 

2.2 ml (4.4 mmoies) of a 2M suspension of a borane-dlm ethyl sulphide complex in tetrahydrofuran were 
added, whilst stirring and ice-cooling, to a solution of 200 mg (0.72 mmole) of (2R\ 3S*)-2-(2,4-difiuorophe- 
nyl)-3-methyH-(1H-1.2,4-triazol-1-yI)-4-penten-2-ol (prepared by a procedure similar to that described In 
Japanese Patent Application KokaJ No. 60-36468) In 5 ml of tetrahydrofuran. The mixture was warmed to room 
temperature and stirred at the same temperature for 15 minutes and then at 50° C for a further 20 minutes. 
After this, the mixture was again ice-cooled, and then 1 ml of a 16% w/v aqueous solution of sodium hydroxide 
. and 1 ml of a 30°/o w/v aqueous solution of hydrogen peroxide were added. The mixture was stirred at room 
temperature for 30 minutes then at 50 - 60°C for a further 2 hours. At the end of this time, the mixture was 
diluted with ethyl acetate, washed with a saturated aqueous solution of sodium chloride and dried. The solvent 
was then distilled off under reduced pressure, to leave an oil, which was purified by column chromatography 
through silica gel, eluted with a gradient solvent system (ranging from 5 : 1 to 10 : 1 by volume) of ethyl acetate 
and hexane, to give 30 ml of the (2R*, 3S*)-2,4-pentanediol isomer of the title compound as an oil. Analysis of 
the nuclear magnetic resonance spectrum of this product revealed that it was about a 1 : 1 mixture of two 
isomers with respect to the carbon atom at the 4-posltlon. 

Isomer A 

Nuclear Magnetic Resonance Spectrum (CDCI3) 8 ppm: 

0.80 (3H, doublet of doublets, J - 7 & 3.5 Hz); 

1.18 (3H, doublet, J - 6 Hz); 

4.90 (2H, singlet); 

5.97 (1H, singlet); 

7.79 (1H, singlet); 

8.05 (1H, singlet). 

Isomer B 

Nuclear Magnetic Resonance Spectrum ( inter alia CQO83) 8 ppm: 

0.76 (3H, doublet of doublets, J - 7 & 1.5 Hz); 

1.27 (3H, doublet, J - 6 Hz); 

5.47 (1H, singlet); 

7.70 (1H, singlet); 

7.93 (1H, singlet). 

A further elution was effected with ethyl acetate and with 1<>/o v/v methanol in ethyl acetate, to give 139 mg of 
the (3S\ 4R*)-1,4-pentanediol isomer of the title compound, which was recrystallized from a mixture of ethyl 
acetate and hexane to give crystals melting at -121 - 122°C. 

Nuclear Magnetic Resonance Spectrum of the 4R*)-1,4-pentanedloJ Isomer (C0C£q) 8 ppm: 

0.78 (3H, doublet of doublets, J - 7 & 1 Hz); 

1.6-2.0 (2H, multiplet); 

2,4 (1H. muitlplet); 

3.3-4.0 (3H, multiplet); 

4.62 (1H, doublet, J - 14 Hz); 

4.93 (1H, doublet of doublets, J - 14 & 1 Hz); 

5.52 (1H, broad); 

6.5-7.0 (2H, multiplet); 

7.43 (1H, triplet of doublets, J — 9 & 7 Hz)l 

7.73 (1H, singlet); 

7.97 (1H, singlet). 



EXAMPLE 80 
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(2R' T 3S # )-2-(2,4~Dff1uorophenyl)-5-(methanesulphony^ 
25 mg (0.25 mmole) of triethylamine and 25 mg (0.22 mmole) of methanesulphonyl chloride were added, 

whilst stirring at -15°C, to a solution of 30 mg (0.1 mmole) of (3S\ 4R*)-4-(2 f 4-difluorbpheny1)-3-methyl- 

5-(1H-1,2,4-triazol-1-yl)-1,4-pentanediol (prepared as described In Example 79) In 1 ml of methylene chloride. 
5 After 15 minutes a dilute aqueous solution of sodium bicarbonate was added, and then the reaction mixture 

was extracted with ethyl acetate. The extract was dried and the solvent was distilled off under reduced 

pressure, to give 38 mg of the title compound, as an oil. 

Nuclear Magnetic Resonance Spectrum (CDC^3) 6 ppm: 

0.82 (3H, doublet or doublets, J 6.5 & 1 Hz); 
10 1 .6 - 2.6 (3H, multiplet) ; 

3.03 <3H, singlet); 

4.0-4.7 (2H, multiplet); 

4.59 (1H, doublet, J = 14 Hz); 

4.70 (1H, singlet); 
15 5.00 (1H. doublet. J - 14 Hz); 

6.5-7.0 (2H, multiplet); 

7.2-7.7 (1H, multiplet); 

7.83 (1H, singlet); 

8.17 (1H. singlet). 

SO 

EXAMPLE 81 



25 (2R% 3S*)-S-Azido-2-(2,4-dlfluorophenyl)-3-methyl-1-(1H-1 < 2 1 4"trlazol-1-yl)-2-pentanol and its oxalate 

33 mg (0.51 mmole) of sodium azlde were added to a solution of 38 mg (0.101 mmole) of (2R*, 
3S*)-2-(2,4<lifluoropheny1)-5-(methanesu^ (prepared 
as described In Example 80) In 1 ml of dimethytformamlde, and then the mixture was stirred at 100° C for 2 
hours. After the mixture had been cooled, ethyl acetate was added and the mixture was then washed with a 

30 saturated aqueous solution of sodium chloride. The solvent was then distilled off under reduced pressure, to 
leave an oil. which was purified by column chromatography through silica gel, eluted with a 7 : 1 by volume 
mixture of ethyl acetate and hexane, to give 13 mg of the title compound as an oil. 
Infrared Absorption Spectrum (CDC^3) Vmax cm" 1 : 
3420, 2100. 

35 Nuclear Magnetic Resonance Spectrum (CDC&j) 8 ppm: 

0.77 (3H, doublet of doublets, J = 6.5 & 0.5 Hz); 

1.5-2.5 (3H, multiplet); 

3.2-3.7 (2H, multiplet); 

4.53 (1H, doublet, J = 14 Hz) 
40 4.85 (1H, singlet); 

4.97 (1H, doublet of doublets, J = 14 & 1 Hz); 

6.5-7.0 (2H, multiplet); 

7.2-7.7 (1H, multiplet); 

7.79 (1H, singlet); 
45 7.87 (1H. singlet). 

13 mg of the azide alcohol obtained by the procedure described above were dissolved In ethyl acetate. 4 mg 
of oxalic acid were added to the solution, and than the mixture was caused to crystallize by the addition of 
hexane, to give 13 mg of the oxalate melting at 140-144°C. 

50 

EXAMPLE 82 



(2R * , 3S*)-2-(2 t 4-Dlfluorophenyl)-4-(methaneBulphonyloxy)-3-methyl-1-(1 H-1 t 2,4-triazol-1-yl)-2-pentanol 
55 140 mg (1 22. mmoles) of methanesulphonyl chloride were added at 0°C to a solution of 213 mg (0.72 mmole) 
of (2R # , 3S*)-2-(2,4^tfluorophenyl)^-memyM (prepared as described 

in Example 79 - about a 2 : 1 mixture of Isomers in respect of the carbon atom at the 4-position) In 4 ml of 
pyridine, and then the mixture was stirred for 2.5 hours. At the end of this time, the pyridine was distilled off 
under reduced pressure to give a residue, which was mixed with a dilute aqueous solution of sodium 
60 bicarbonate and then extracted with ethyl acetate. The extract was dried and the solvent was distilled off under 
reduced pressure, to give 270 mg of the title compound as an oil, which was about a 2 : 1 mixture of the 
isomers in respect of the carbon atom at the 4-positlon. 
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The major product: 

Nuclear Magnetic Resonance Spectrum (CDC^s) 6 ppm: 
0.76 (3H, doublet of doublets, J = 6.5 & 0.5 Hz); 
1.46 (3H, doublet, J - 6.5 Hz); 

2.5 (1H, multlplet); 5 

3.05 (3H, singlet); 

4.65 (1H, doublet, J = 14 Hz); 

5.05 (1H, doublet of doublets, J => 14 & 1 Hz); 

5.35 (1H, multlplet); 

8.5-7.0 (2H, multlplet); 10 

7.1 -7.6 (1H, multiptet); 
7.77 (1H, singlet); 
7.85 (1H, singlet). 

The minor product: 15 
Nuclear magnetic Resonance Spectrum (COCi3) 5 ppm: 
0.87 (3H,. doublet of doublets, J = 6.5 & 0.5 Hz); 
1.57 (3H f doublet, J - 6.5 Hz); 

3.02 (3H, singlet); 

4.71 (1H, doublet, J - 14 Hz); a? 
5.05 (1H, doublet of doublets, J = 14 & 0*5 Hz); 
7.77 (1H f singlet); 
7.89 (1H, singlet). 



25 



EXAMPLE 83 



(2R*, 3S»M-Azido-2-(2Ad1fluorophenyl)-3-m^ and its oxalate 

116 mg (1.79 mmoles) of sodium azide were added to a solution of 168 mg (0.45 mmole) of (2R*. 30 
3S*)-2-(2,4-dlfluorophenyl)-4-(meth (prepared 
as described in Example 82) in 5 ml of dlmethylformarnlde, and then the mixture was stirred at 100° C for 3 
hours. After the mixture had been cooled, the solvent was distilled off under reduced pressure, and ethyl 
acetate was added to the residue. The resulting mixture was washed with a saturated aqueous solution of 
sodium chloride and then dried, after which the solvent was distilled off under reduced pressure, to leave an 35 
oil, which was purified by column chromatography through silica gel, eluted with a 2 : 1 by volume mixture of 
ethyl acetate and hexane. to give 35 mg of isomer (1) in the form of crystals (melting at 99- 100°C after 
washing with hexane). 70 mg of the other isomer (2) were obtained from the other fraction of the eluate in the 
form of an oil after a further purification by preparative thin layer chromatography developed with a 1 : 1 by 
volume mixture of ethyl acetate and hexane. 40 

isomer (1): 

infrared Absorption Spectrum (CHC^3) Vmax cm" 1 : 
3420, 2100. 

Nuclear Magnetic Resonance Spectrum [CDGis) & ppm: 45 
0.72 (3H, doublet of doublets, J - 7 & 1 Hz); 
1.34 (3H, doublet, J - 6.5 Hz); 
2.24 (1H, broad quintet, J = 7 Hz); 
3.98 (1H, quintet, J = 6.5 Hz); 

4.69 (1H. doublet, J = 14 Hz); SO 

4.97 (1H, doublet, J « 1.5 Hz); 

5.00 (1H, doublet of doublets, J - 14 & 1 Hz).; 

6.5-7.0 (2H, multiplet); 

7.32 (1H, triplet of doublets, J - 9 & 7 Hz); 

7.77 (1H, singlet); . . 55 

7,81 (1H, singlet). 

Isomer (2): 

Infrared Absorption Spectrum (CHC^a) Vmax cm -1 : 

3420, 2100. 60 

Nuclear Magnetic Resonance Spectrum (CDCla) 6 ppm: 

0.84 (3H, doublet of doublets, J = 6.5 & 0.5 Hz); 

1.37 (3H, doublet, J - 6.5 Hz); 

2.23 (1H, quartet of doublets, J - 6.5 & 2 Hz); 

4.13 (1H, quartet of doublets, J = 6.5 & 2 Hz); 65 
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4.53 (1H. doublet, J « 14 Hz); 
4.73 (1H, singlet); 

5.00 (1H. doublet of doublets, J « 14 & 1 Hz); 
6.5-7.0 (2H, multlplet); 

5 7.2-7.7 (1H. multlplet); 
7.71 (1H. singlet); 

8.01 (1H, singlet). 

62 mg of the isomer (2) obtained by the procedure described above were dissolved in ethyl acetate. 17 mg 
of oxalic acid were added to the solution, and then the mixture was caused to crystallize by the addition of 
70 hexane, to give 46 mg of the oxalate of the title compound, melting at 130°C. 



EXAMPLE 84 

15 

(2R », 3R * )-2-(2.4-PffluorophenylH,5-epoxy-3-methyl-1 -{1 H-1 ,2,4-trfazoH -yl)-2-pentanol 
635 mg (3.13 mmoles) of m-chloroperbenzolc acid (of 85<>/o purity) were added at0°C to a solution of 514 mg 

(1.84 mmoles) of (2R*. 3R^-2-(2,4-difluorophenyl)-3-methyl^ (prepared 

by a procedure similar to that described In Japanese Patent Application Kokai No. 60-36468) in 15 ml of 
20 methylene chloride. 5 minutes later, the mixture was warmed to room temperature and stirred for 2 hour9. At 

the end of this time, the reaction mixture was diluted with ethyl acetate and washed, in turn, with an aqueous 

solution of sodium sulphite, an aqueous solution of sodium bicarbonate and a saturated aqueous solution of 

sodium chloride. After the solution had been dried, the solvent was distilled off under reduced pressure, to 

leave a residue, which was purified by column chromatography through silica gel, eluted with a 2 : 1 by volume 
25 mixture of ethyl acetate and hexane, to give 472 mg of the title compound as a solid. This product was about a 

3:1 mixture of isomers in respect of the carbon atom at the 4-posltion. The mixed isomers were then 

re crystallized from a mixture of ethyl acetate and hexane to separate the major isomer, melting at 106 - 109°C. 

Nuclear Magnetic Resonance Spectrum (CDC^3) 5 ppm: 

1.30 (3H, doublet, J 6 Hz); 
30 1.90 (1H. broad quintet); 

2.00 (1H, doublet of doublets, J - 4 & 3 Hz); 

2.35 (1H, triplet, J « 4 Hz); 

2.85 (1H, multiplet); 

4.53 (1H, doublet, J = 14 Hz); 
35 4.89 (1H, doublet of doublets, J « 14 & 1.5 Hz); 

4.9 (1H, broad); 

6.5-7.0 (2H, multiplet); 

7.3-7.7 (1H, multiplet); 

7.79 (tH, singlet); 
40 7.91 (1H, singlet). 



EXAMPLE 65 

45 

(2R», 3R>2-(2 t 4-Difluorophenyl)-3-me^ 

53 mg (1.40 mmoles) of lithium aluminium hydride were added, whilst stirring and ice-cooling and under an 
atmosphere of nitrogen, to a solution of 207 mg (0.70 mmoie) of (2R*, 3R*)-2-(2,4-dtfluorophenyl)-4,5-epoxy- 
3-methyl-(1H-1,2.4-trfazol-1-yl)-2-pentanol (prepared as described in Example 84 -about a 3 : 1 mixture of 

50 isomers in respect of the carbon atom at the 4-posltIon) In 4 ml of diethyl ether. 10 minutes after the addition, 
the mixture was heated under reflux for 1 hour. The mixture was then cooled, after which 1 ml of water was 
added slowly, and the mixture was stirred for 10 minutes. Insoluble matter was filtered off using a Celite (trade 
mark) filter aid, and the filtrate was extracted with ethyl acetate. The extract was dried and the solvent was 
distilled off the leave an oil, which was purified by column chromatography through silica gel, eluted with a 5 : 

55 5 : 1 by volume mixture of ethyl acetate, chloroform and hexane, to give 160 mg of the title compound. The 
product, which was about a 3 ; 1 mixture of the two isomers with respect to the carbon atom at the 4-posltion, 
was recrystalilzed from a mixture of benzene and hexane to give the major Isomer, melting at 145 - 146° C. 
Nuclear Magnetic Resonance Spectrum (CDCtfa) 8 ppm: 
1.05 (3H, doublet, J - 6.5 Hz); 

60 1.25 (3H, doublet, J = 6.5 Hz); 

2.20 (1H, quartet of doublets, J = 6.5 & 1 Hz); 

3.03 (1H, broad singlet); 

3.74 (1H, broad quartet, J « 6.5 Hz); 

4.51 (1H, doublet. J - 14 Hz); 

65 477 (1H, doublet of doublets, J « 14 & 1 Hz); 
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5.33 (1H, singlet); 
6.5-7.0 (2H, multiplet); 
7.1 -7.6 (1H f multiplet); 
7.65 (1H. singlet); 
7.89 (1H, singlet). 



EXAMPLE 86 



10 



(2R*. 3R*)-4-Azido-2-(2,4-difluorophenyl)^ 

25 mg (0.25 mmole) of trfethylamine and 27 mg. (0.24 mmole) of methanesulphonyl chloride were added, 
whilst stirring and Ice-cooling, to a solution of 56 mg (0.19 mmole) of (2R*, 3R*)-2-(2,4-dlfluorophe- 
ny!)-3-methyl-1-(1H-1,2,4-triazol-1-yl)-2 ( 4-pentanediol (prepared as described in Example 85) In 1 ml of 
methylene chloride. After 15 minutes, an aqueous solution of sodium bicarbonate was added to the reaction 15 
mixture, which was then extracted with ethyl acetate. The extract was washed with a saturated aqueous 
solution of sodium chloride and the solvent was distilled off under reduced pressure. 71 mg of the oil thus 
obtained were dissolved In 2 ml of dimethylfomnamlde, 49 mg (0.76 mmole) of sodium azlde were added to the 
resulting solution, and then the mixture was stirred at 100° C for 1 hour. After It had been cooled, the reaction 
mixture was diluted with ethyl acetate, and washed with a saturated aqueous solution of sodium chloride, and 20 
the solvent was distilled off under reduced pressure, to leave an oil. This oil was purified by column 
chromatography through silica gel, eluted with a 2 : 1 by volume mixture of ethyl acetate and hexane, to give 25 
mg of the title compound in a crystalline form. The resulting crystals were recrystaliized from a mixture of 
benzene and hexane to give crystals having a double melting point of 82 - 84°C and of 91 -92*0. 
Infrared Absorption Spectrum [CHC£z) Vmax cm -1 ': 25 
3425, 2110. 

Nuclear Magnetic Resonance Spectrum (CDC^J 5 ppm: 

1.16 (3H, doublet, J « 6.5 Hz); 

1.20 (3H, doublet of doublets, J « 6.5 & 0.5 Hz); 

2.4 (1H, multiplet); SO 
3.27 (1H, quartet of doublets, J = 6.5 & 3 Hz); 

4.49 (1H, doublet, J « 14 Hz); 

4.81 (1H, doublet of doublets, J = 14 & 1 Hz); 

4.81 (1H, doublet, J = 2 Hz); 

6.5 - 7.0 (2H, multiplet) ; & 
7.1-7.6 (1H, multiplet); 

7.74 (2H, singlet). 



EXAMPLE 87 40 



(2R*. 3R*)^-(2,4-Dlchloropheny1)-3-hydroxy-2^ and its (23*. 3R*) 

isomer 

290 mg (1 .32 mmoles) of sodium metaperlodate and 1 mg of osmium tetraoxide were added to a solution of 45 
139 mg (0.45 mmole) of a 1 : 1 mixture of (2R*, 3S*)-and (2R\ 3R*)-2-(2,4-dlchlorophenyI)-3-methyl- 
1-(1H-1,2,4-trlazol-1-yl)-4-penten-2-ol (prepared as described in Japanese Patent Application Kokai 
No. 60-36468) in 2.8 ml of a 5 : 2 by volume mixture of tetrahydrof uran and water, and then the mixture was 
stirred overnight at room temperature. At the end of this time, the reaction mixture was diluted with ethyl 
acetate, washed with a saturated aqueous solution of sodium chloride and dried. The solvent was then distilled 50 
off under reduced pressure, to leave an oil, which was purified by column chromatography through 4 g of silica 
gel, eluted with a 4 : 5 by volume mixture of ethyl acetate and hexane, to give 27 mg of the (2R*, 3R*) isomer of 
the title compound, 25 mg of a mixture of the (2R*. 3R*) isomer and the (2S*. 3R fc ) isomer of the title 
compound, and 31 mg of the (2S*. 3R*) Isomer of the title compound. The (2R*. 3R*) Isomer was recrystaliized 
from benzene to give crystals melting at 1 50 - 1 51 ° C. The (2S* , 3R*) Isomer was recrystaliized from a mixture 55 
of benzene and ethyl acetate to give crystals melting at 155- 157° C. 



The (2R*, 3R*) isomer 

Infrared Absorption Spectrum (CHC^s) Vmax cm* 1 : 
3400, 1715. 

Nuclear Magnetic Resonance Spectrum {CDC£q) 5 ppm: 

0.96 (3H, doublet, J 7 Hz); 

3.47 (1H, quartet of doublets, J =* 7 & 3 Hz); 

4.64 (1H, doublet, J - 14 Hz); 

5.30 (1H, broad); 
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5.42 (1H, doublet, J = 14 Hz); 
7.11 (1H, doublet of doublets, J = 8 & 2 Hz); 
7.31 (1H, doublet, J - 2 Hz); 
7.52 (1H, doublet. J - 8 Hz); 
5 7.77 (1H, singlet); 
7.85 (1H, singlet); 
9.88 (1H, doublet, J « 3 Hz). 

The (2S*, 3R*) Isomer 
10 Nuclear Magnetic Resonance Spectrum (CDCI3) 5 ppm: 

1.40 (3H, doublet, J = 7 Hz); 

3.52 (1H, quartet of doublets, J = 7 & 1.5 Hz); 

4.50 (1H, doublet, J « 14 Hz); 

5.42 (1H, doublet. J = 14 Hz); 
15 5.5 <1H, singlet); 

7.11 (1H. doublet of doublets. J = 8 & 2 Hz); 

7.35 (1H. doublet, J — 2 Hz); 

7.54 (1H, doublet, J « 8 Hz); 

7.77 (1H. singlet); 
20 7.86 (2H. singlet); 

9.39 (1H, doublet, J - 1.5 Hz). 



EXAMPLE 88 

25 

(2S\3R>3-(2ADichlorophenyl)-3-me^^ and Its (2R»,3R*) isomer 

15 mg of sodium borohydride were added, whilst stirring and ice-cooling, to a solution of 85 mg of a 1 : 1 

mixture of the (2R\ 3R*)- and (2S*, 3R*)- isomers of 3-(2,4-dlchlorophenyl)-3-hydroxy-2-methyl- 
30 4-(1H-1,2,4-triazol-1-yl)butana! (prepared as described in Example 87) In 1.5 ml of methanol. 10 minutes after 

the addition, the mixture was diluted with ethyl acetate and washed wfth a saturated aqueous solution of 

sodium chloride. The solvent was then distilled off under reduced pressure, and the residue was purified by 

column chromatography through 3 g of silica gel, eluted with ethyl acetate, to give 31 mg of the (2R*. 

3R ^-isomer of the title compound. This compound was recrystalllzed from a mixture of benzene and hexane 
35 to give crystals melting at 120 - 122° C. A further elutlon was effected using 7% v/v methanol in ethyl acetate to 

give 33 mg of the (2S*. 3R*) isomer of the title compound. This compound was recrystalllzed from a mixture of 

benzene and hexane to give crystals melting at 176- 177°C. 

The (2R*. 3R») isomer: 
40 Nuclear Magnetic Resonance Spectrum (CDC^a) 5 ppm: 

1.39 (3H, doublet, J « 7 Hz); 
2.85 (1H f multiplet); 

3.40 (1H. singlet): 
3.45 (1H, singlet); 

45 4.50 (1H, doublet. J = 14 Hz); 

5.31 (1H, doublet, J = 14 Hz); 

7.05 (1H. doublet of doublets, J - 8 & 2 Hz); 

7.25 (1H, doublet, J - 2 Hz); 

7.52 (1H, doublet, J = 8 Hz); 
50 7.66 (1H, singlet); 

7.91 (1H. singlet). 

The (2S», 3R*) isomer 

infrared Absorption Spectrum (Nujol) Vmax cm" 1 : 
55 3400. 3140. 

Nuclear Magnetic Resonance Spectrum [CDCf3 + CD3OD (1 : 1 by volume)] 8 ppm: 

0.77 (3H, doublet. J - 7 Hz); 

2.9 (1H, multiplet); 

3.6-4.2 (2H, multiplet); 
60 4.74 (1H, doublet, J = 14.5 Hz); 

5.44 (1H, doublet, J - 14.5 Hz); 

7.04 (1H, doublet of doublets, J = 9 & 2 Hz); 

7.30 (1H ( doublet, J — 2 Hz); 

7.48 (1H, doublet, J - 9 Hz); 
65 7.67 (1H. singlet); 
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EXAMPLE 89 

5 

(2R*. 3S*)-2-(2ADichlorophenyl)-4-(methanesulphor^ 

61 mg (0.61 mmole) of triethylamine and 64 mg (0.56 mmole) of methanesulphonyl chloride were added, 
whilst stirring at 0°C, to a solution of 74 mg (0.231 mmole) of (2S*. 3R*)^-(2,4Hiichlorophenyl)-2-methyl- 
4-(1H-1,2,4-triazol-1-yl)-1,3-butanedlol (prepared as described in Example 88) in 2 rr\\ of methylene chloride. 10 
After 15 minutes, a dilute aqueous solution of sodium bicarbonate was added, and then the reaction mixture 
was extracted with ethyl acetate. The extract was washed with a saturated aqueous solution of sodium 
chloride, and the solvent was distilled off under reduced pressure, to give 92 mg of the title compound as a 
crude product. 

Nuclear Magnetic Resonance Spectrum (CDG03) 8 ppm: is 
0.70 (3H. doublet, J « 7 Hz); 
2.9-3.4 (1H, muttlplet); 
3.07 (3H ( singlet); 

4.22 (1H, doublet of doublets, J = 10 & 5 Hz); 

4.59 (1H, doublet, J = 14.5 Hz); 20 

4.71 (1H, doublet of doublets, J = 10 & 7 Hz); 

5.18 (1H, broad); 

5.51 (1H, doublet, J = 14.5 Hz); 

7.04 (1H, doublet of doublets, J - 8 & 2 Hz); 

7.27 (1H, doublet, J = 2 Hz); 25 
7.43 (1H, doublet, J - 8 Hz); 

7.73 (1H, singlet); 
7.81 (1H, singlet). 

30 

EXAMPLE 90 

(2R», 3S«)^Azldo-2-(2 t 4-dichloropheny^ 

119 mg (1.82 mmoles) of sodium azida were added to a solution of 180 mg (0.46 mmole) of {2R*, 36 
3S*)-2-(2 > 4^ichiorophenyl)^(methanesulphonyloxy)^-methyl-1-(1H-1 T 2 l 4-triazoM-yl)-2- (prepared 
as described in Example 89) in 3 ml of d i rn e thy If orm amide, and then the mixture was stirred at 100° C for 3 
hours. After it had been cooled, the reaction mixture was diluted with ethyl acetate and washed with a 
saturated aqueous solution of sodium chloride. The solvent was then distilled off under reduced pressure, to 
leave an oil, which was purified by column chromatography through silica gel, eluted with a 2 : 1 by volume 40 
mixture of ethyl acetate and hexane, to give 108 mg of the title compound as crystals. This product was 
recrystalllzed from a mixture of benzene and hexane, to give crystals melting at 116-117°C. 
Infrared Absorption Spectrum (CHC^3) Vmax cm -1 : 
3430, 2100. 

Nuclear Magnetic Resonance Spectrum (CDC^s) 8 ppm: 46 

0.71 (3H. doublet, J - 7 Hz); 

2.6-3.2 (1H, multiplex); 

3.2-4.1 (2H, muttlplet); 

4.59 (1H, doublet, J = 14 Hz); 

5.00 (1H, singlet); 50 
5.50 (1H f doublet, J = 14 Hz); 

7.05 (1H, doublet of doublets, J = 8 & 2 Hz); 

7.28 (1H, doublet, J - 2 Hz); 
7.43 (1H f doublet, J « 8 Hz); 

7.74 (1H, singlet); 55 
7.80 (1H. singlet). 



EXAMPLE 91 

60 

(2ft*, 3S # )-4-Amlno-2-(2,4-dlchlorophenyl)-3-methyl-1-(1 H-1 ,2,4-triazol-1-yl)-2-butanol 

30 mg of 10% w/w palladlum-on-charcoal were added to a solution of 108 mg of <2R*. 3S*)-4-azldo- 
2-(2 I 4-dich!orophenyO-3-methyl-1-(1 H-l^^triazol-l-ylJ^-butanol (prepared as described in Example 90) in 4 
ml of ethanol, and then the mixture was stirred for 1 .5 hours under ambient pressure and under an atmosphere 65 
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of hydrogen. The reaction mixture was then filtered using a Cellte filter aid, and the filtrate was concentrated by 

evaporation under reduced pressure, to give 100 mg of the title compound as crystals. This product was 

recrystallized from a mixture of ethyl acetate and benzene to give crystals melting at 154- 166°C. 

Nuclear Magnetic Resonance Spectrum (CDC£ 3 ) S ppm: 
5 0.76 (3H, doublet, J = 7 Hz); 

2.5-3.5 (3H, multlplet); 

3.80 (3H. broad singlet); 

4.69 (1H. doublet, J - 14.5 Hz); 

5.24 (1H, doublet, J = 14.5 Hz); 
10 7.07 (1H. doublet of doublets, J = 9 & 2 Hz); 

7.31 (1H, doublet, J = 2 Hz); 

7.60 (1H, doublet, J «= 9 Hz); 

7.68 (1H, singlet); 

8.09 (1H, singlet). 

15 

EXAMPLE 92 



20 (2R\ 

3S>2-(2,4-Dichlorophenyl)-3-m^ 
and Its oxalate 

37 mg (0.176 mmole) of 4-(trtfluorom ethyl) benzoyl chloride were added, whilst stirring at 0°C. to a solution 

of 46 mg (0.146 mmole) of (2R*. 3S*)-4-amino-2-(2,4-dichlorophenyl)-3-methyl-1-(1 H-1 ,2,4-triazoM-yl)-2-bu- 
25 tanol (prepared as described In Example 91 ) In 1 ml of pyridine. After 30 minutes, a dilute aqueous solution of 

sodium bicarbonate was added, and then the mixture was extracted with ethyl acetate. The extract was dried, 

and the solvent was distilled off under reduced pressure, to leave an oil, which was purified by column 

chromatography through silica gel , eluted with a 2 : 1 by volume mixture of ethyl acetate and hexane, to give 53 

mg of the title compound as an oil. Infrared Absorption Spectrum (CHC^a) Vmax cm" 1 : 
30 3350, 1665, 1525. 

Nuclear Magnetic Resonance Spectrum (CDC^s) 5 ppm: 

0.78 (3H, doublet, J - 7 Hz); 

2.7-3,2 (1H, multiplet); 

3.3-4.4 (2K multiplet); 
35 4.69 (1H, doublet, J - 14 Hz); 

6.64 (1H, doublet. J = 14 Hz); 

7.11 (1H, doublet of doublets, J - 8 & 2 Hz); 

7.31 (1H, doublet, J - 2 Hz); 

7.53 (1R doublet, J - 8 Hz); 
40 7.79 (1H, singlet); 

7.92 (1K singlet); 

7.6 - 8.1 (4H, multiplet). 

10 mg of oxalic acid were added to a solution of the amide compound, obtained as described above, in ethyl 
. acetate. A precipitate was then obtained by the addition of hexane to the solution. This precipitate was 
45 collected by filtration to give 58 mg of the oxalate of the title compound, melting at 81 °C, with decomposition. 



EXAMPLE 93 

50 

(2R * , 3S * ) -4- (4-Chloroclnnamoyfamlno)-2-(2,4-dIchlorophenyl) -3-m ethyl-1 - ( 1 H-1 ,2,4-triazoM -yl) -2-butanol 
and its oxalate 

Following substantially the same procedure as described in Example 92, but using 46 mg (0.146 mmole) of 
(2R\ 3S*)^-amlno-2-(2 l 4-dlchlorophenyl)-3-methyM-(1H-1,2,4-triazol-1-yl)-2-butan and 30 mg (0.161 
55 mmole) of 4-chloroclnnamoyl chloride in pyridine, 33 mg of the title compound were obtained as an oil. This oil 
was then dissolved in ethyl acetate, and 6 mg of oxalic acid were added. The crystals which precipitated upon 
the addition of hexane to the solution were collected by filtration, to give the 33 mg of the oxalate of the title 
compound, melting at 190-191°C. 

60 

EXAMPLE 94 



65 
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(RM2 t 4-Dtfluorophenyl) 1-chloroethyl ketone 

55 ml (0.63 mole) of oxalyl chloride and 12 ml of dlmethylformamide were added to a solution of 120 g (0.491 
mole) of (S)-2-(g-toluenesulphonyloxy) prop ionic acid (J. Kenyon etal., J. Chem. Soc., 1925, 399) In 700 mrof 
methylene chloride, and then the mixture was stirred at room temperature for 2 hours, after which the solvent 
was distilled off under reduced pressure to leave an oil, to which 112 g (0.98 mole) of 1 ,3-difluorobenzene were 5 
added. The mixture was then ice-cooled, and 196.4 g (1.474 moles) of aluminium chloride were added, whilst 
stirring and ice-cooling. After 1 hour, the mixture was warmed to room temperature and then stirred overnight. 
The reaction mixture was then poured Into ice, 300 ml of concentrated aqueous hydrochloric acid were added, 
and then the mixture was stirred for 15 minutes. At the end of this time, the mixture was extracted with 
benzene and washed, in turn, with water, with a dilute aqueous solution of sodium bicarbonate and then with a 10 
saturated aqueous solution of sodium chloride: After this, the solvent was distilled off to leave an oil, which was 
distilled to give 80.6 g (yield 80°/o) of the title compound, boiling at 60 - 62°Cat 1 mmHg (133 Pascals). 
Specific Rotation [a)? : -27.3° (c - 0.95, CHCtfs). 
infrared Absorption Spectrum (CHC&3) v m ax cm -1 : 

1690, 1610. 15 
Nuclear Magnetic Resonance Spectrum (CDCls) 5 ppm: 
1,70 (3H, doublet, J - 6.5 Hz); 
5.15 (1H, quartet. J - 6.5 Hz); 
6.7-7.2 (2H, multipiet); 

7.75 - 8.25 (1H, multiplet). 20 



EXAMPLE 95 



25 



(R)-3-Chloro-2-(2 1 4-difluorophenyl)-1-butene 

17.1 g (0.704 mole) of magnesium and 10 g (O.082 moie) of chloromethyltrimethylsllane were added to 500 ml 
of diethyl ether, and the mixture was heated under reflux under an atmosphere of nitrogen. A suspension of a 
small amount of magnesium (which had been activated with methyl iodide) in diethyl ether was then added to 
start the reaction, and then a solution of 76.3 g (0.622 moie) of chloromethyltrimethylsllane In 800 ml of diethyl 30 
ether was added drop wise over 30 minutes. When the addition was complete, the mixture was heated under 
reflux for a further 30 minutes and then cooled to -10° C. A solution of 72 g (0.352 mole) of 
(R)-(2,4-diftuorophenyl) 1-chloroethyl ketone (prepared as described In Example 94) in 720 ml of diethyl ether 
was added dropwise over 20 minutes, and then the mixture was stirred at 0°C for 1 hour. At the end of this 
time, the mixture was washed with a saturated aqueous solution of ammonium chloride and extracted with 35 
hexane. The extract was washed with a saturated aqueous solution of sodium chloride, and then the solvent 
was distilled off under reduced pressure, to leave 105 g of an oil. The whole of this oil was dissolved in 850 ml of 
methylene chloride, and then 28 g (0.200 mole) of a boron trifluorlde - diethyl ether complex were added, whilst 
stirring and ice-cooling. After 1 hour, 1 litre of hexane was added, and then the mixture was washed, in turn, 
with a dilute aqueous solution of sodium bicarbonate and with a saturated aqueous solution of sodium 40 
chloride. The solvent was distilled off to leave an oil, which was then distilled under reduced pressure to give 62 
g (yield 820/o) of the title compound, boiling at 80-82° C at 11 mmHg (1466 Pascals). 
Specific Rotation [a]* : +39.7° (c - 1.04, CHG^a). 
Infrared Absorption Spectrum (CHC^3) Vmax cm -1 : 

1610, 1595, 1500. 45 
Nuclear Magnetic Resonance Spectrum (CDCI3) 5 ppm: 
1.65 (3H, doublet, J = 6.5 Hz); 
4.92 (1H, quartet, J « 6.5 Hz); 
5.25 (1H, singlet); 

5.64 (1H, singlet); 50 
6.5-7.1 (2H, multiplet); 
7.1-7.6 (1H, multiplet). 



EXAMPLE 96 55 



(2R, 3R)-3-Chloro-2-(2,4-dlfiuorCphenyl)-1,2>butanedlol 

51.8 g (443 mmoles) of N-methylmorpholine oxide, 10 ml (556 mmoles) of water and 600 mg of osmium 
tetraoxlde were added to a solution of 55.4 g (273 mmoles) of (R)-3-chloro-2-(2,4-difluorophenyl)-1-butene eo 
(prepared as described in Example 95) In 500 mi of tetrahydrofuran, and then the mixture was allowed to stand 
overnight at room temperature. At the end of this time, the reaction mixture was diluted with ethyl acetate and 
washed with a saturated aqueous solution of sodium chloride. The solvent was then distilled off under reduced 
pressure, to give a crystalline residue, which was recrystalliZBd from a mixture of benzene and hexane, to give 
46.8 g of the title compound, melting at 71.5-72.5°C. 65 
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Specific Rotation [a]% : +6.3° (c -1.12. CHCtfs). 
Infrared Adsorption Spectrum (CHC£q) Vmax cm" 1 : 
3550, 3400 (broad). 

Nuclear Magnetic Resonance Spectrum (CDC^O 8 ppm: 
5 1.25 (3H, doublet, J = 6.5 Hz); 

2.15 (1H, broad); 

3.34 (1H. singlet); 

3.7-4.4 (2H, multiplet); 

4.64 (1H, quartet. J « 6.5 Hz); 
10 6.6-7.2 (2H. multiplet); 

7.5 - 8.0 (1H, multiplet). 

The mother liquor was concentrated by evaporation under reduced pressure, and the condensate was 
purified by column chromatography, eluted with 20% by volume ethyl acetate in hexane. to give the title 
compound and 7.9 g (yield 12%) of its (2S, 3R) Isomer. 
15 6.5 g (820/o totaJ yield) of the title compound was obtained as crystals, melting at 70-72*0, by 
recrystallization from a mixture of benzene and hexane. 
Specific Rotation [a]? : +6.1° (c - 1.22 CHC^s). 



20 EXAMPLE 97 



(2R, 3R)-3-Chloro-2-(2 l 4-difluorophenyl)-1-(methanesulphonyloxy)-2>butanol 
23 g (227 mmoles) of trlethylamlne were added, whilst stirring and ice-cooling, to a solution of 44.3 g (187 

25 mmoles) of (2R, 3R)-3-chloro-(2,4-difluorophenyl)-1 t 2-butanediol (prepared as described in Example 96) in 
440 ml of methylene chloride. 25,8 g (225 mmoles) of methanesulphonyl chloride were then added dropwlse 
over a period of 10 minutes. After completion of the addition, the mixture was stirred at the same temperature 
for a further 30 minutes. Ice-water was then added to the mixture, and the organic phase was separated and 
washed with a saturated aqueous solution of sodium chloride. The solvent was then distilled off under reduced 

30 pressure, to give 59 g of the title compound. 

Infrared Absorption Spectrum (CHC^a) v mB x cm -1 : 
3560. 

Nuclear Magnetic Resonance Spectrum (CDCla) 5 ppm: 

1.26 (3H, doublet, J = 6.5 Hz); 
35 289 (3H, singlet); 

3.17 (1H, singlet); 

4.63 (1H. quartet, J = 6.5 Hz); 

4.78 (2H, singlet); 

6.6-7.2 (2H, multiplet); 
40 7.4-8.13 (1H, multiplet). 



EXAMPLE 98 

45 

(2R t 3S)-2-(2,4-Dlfluorophenyl)-3-methyl-2-[(1H-1 l 2,4-trlazol-1-yl)methyl3oxirane 

24 g (550 mmoles) of sodium hydride (as a 55% w/w suspension In mineral oil) were washed with dry hexane 
and suspended in 600 ml of dimethyfformamlde. 40.1 g (580 mmoles) of triazole were slowly added to the 
suspension, whilst stirring and Ice-cooling. When the hydrogen gas ceased to evolve, 59 g (187 mmoles) of 

50 (2R. 3R)-3-chloro-2-(2,4-difluorophenyl)-1-(methanesulphonyloxy)-2-butanol (prepared as described in 
Example 97) were added. The mixture was then stirred at room temperature for 10 minutes, after which it was 
heated at 60°C for 2.5 hours. At the end of this time, the mixture was cooled, and water was added to the 
reaction mixture, which was then extracted with benzene. The extract was dried, and the solvent was distilled 
off under reduced pressure, to give 38.5 g (yield 82%) of the title compound as crystals. The spectroscopic 

55 data of this compound coincided with those of the compound prepared as described In Example 179. 



EXAMPLE 99 

60 

(2R. 3R)-3-Azldo-2-(2 f 4-dlfluorophenyl)>1>(1H-1,2,4-triazol-1-yl)->2-butanol 

23.5 g (360 mmoles) of sodium azlde and 10.6 g (195 mmoles) of ammonium chloride were added to a 
solution of 30 g (119 mmoles) of (2R, 3S)-2-(2,.4-dtfluorophenyl)-3-me^ 

rane (prepared as described in Example 98) in 400 ml of dimethylformamide. and then the mixture was stirred 
65 at 105°C for 4 hours. At the end of this time, the mixture was cooled, after which it was diluted with benzene. 
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washed, In turn, with water and with a saturated aqueous solution of sodium chloride and dried. The solvent 
was then distilled off under reduced pressure, ta leave 32.7 g of a crystalline residue, which was recrystallized 
from a mixture of benzene and hexane to give 25.8 g (yield 73%) of the title compound, melting at 139 - 140°C. 
Specific Rotation [a]? : -88° (c - 1.12 CHGtz). 

Infrared Absorption Spectrum (KBr) v m ax cm*" 1 : 5 
3195 (broad), 2120, 2090. 

Nuclear Magnetic Resonance Spectrum (CDGtfa) 6 ppm: 
1.16 (3H, doublet J - 6.5 Hz); 
3.78 (1H, quartet, J - 6.5 Hz); 

4.78 (2H, singlet); 10 
4.95 (1H, singlet); 
6.5-7.0 (2H, multiplet); 

7.2- 7.6 (1H, multiplet); 
7.76 (1H ? singlet); 

7.82 (1H, singlet). 15 

EXAMPLE 100 

20 

(2R t 3R)-3'Amlno-2-(2,4-dlfiuorophenyl)-1-(1H-1 t 2,4-triazol-Vyi)-2-butanol 

1.3 g of 100/0 w/w palladium-on-charcoal- was added to a solution of 5.00 g of (2R, 3R)-3-azido-2-(2,4- 
difluorophenyl)-1-(1H-1,2,4-triazol-1-yl)-2-butanol (prepared as described In Example 99) In 100 ml of ethanol, 
and then the mixture was stirred at ambient pressure for 1 hour under an atmosphere of hydrogen. At the end 
of this time, the reaction mixture was filtered using a Celite filter aid, and the filtrate was evaporated under 25 
reduced pressure, 4.56 g (yield 100%) of a crystalline residue were recrystallized from benzene to give the title 
compound, melting at 154- 155°C. 
Specific Rotation [a]f : -73° (c - 1.06, CHC£sh 
Infrared Absorption Spectrum (KBr) Vow* cm r1 : 

3210, 1620, 1600. So 
Nuclear Magnetic Resonance Spectrum (CDCtfa) 8 ppm: 
0.84 (3H, doublet, J - 6.5 Hz); 

1.04- 1.91 (2H, broad); 

3.61 (1H, quartet, J - 6.5 Hz); 

4.3- 5.5 (1H f broad); 35 
4.68 (2H, singlet); 

6.5- 7.1 (2H, multiplet); 
7.2-7.84 (1H, multiplet); 
7.81 (1H, singlet); 

8.01 (1H, singlet). 40 

EXAMPLE 101 

45 

(2R, 3R)-2-(2,4-Difiuorophanyi)-1-(1H-1 t 2 t 4-triazol-1-yl)-3-(4-cyanoberizoylamino)-2-butanol 

890 mg (5.37 mmoles) of 4-cyanobenzoy! chloride were added, whilst stirring at 0°C, to a solution of 1.20 g 
(4.47 mmoles) of (2R, 3R)-3-amino-2-(2,4-difluorophenyl)-1-(1H-1,2,4-trfazol-1-yl)*-2-butanol (prepared as 
described In Example 100) in 13 ml of pyridine* and then the mixture was stirred at the same temperature for 1 
hour. At the end of this time* the solvent was distilled off under reduced pressure, and the residue was mixed so 
with an aqueous solution of sodium bicarbonate and extracted with ethyl acetate. The organic extract was 
washed with a saturated aqueous solution of sodium chloride and dried. The solvent was then distilled from the 
dried organic extract, to leave an oil, which was purified by column chromatography through silica gel, eluted 
with benzene containing ethyl acetate In amounts ranging from 35 to 40% by volume, to give 1.70 g of a 
crystalline product. This product was recrystallized from amlxture of ethyl acetate and hexane to give 1 .33 9 of 55 
the title compound, melting at 156- 157° C. 
Specific Rotation {a]f : -122° (c = 1.01, CHC£ Q ). 
Infrared Absorption Spectrum (KBr) Vmax cm' 1 : 
3450, 2230, 1659. 

Nuclear Magnetic Resonance Spectrum (CDC# 3 ) 5 ppm: 60 

1.02 (3H, doublet, J - 6.5 Hz); 
4.46 (1H, doublet, J » 14 Hz) 
5.08 (1H, doublet, J .- 14 Hz); 
5.40 (1H; doublet, J - 1.8 Hz); 

6.6- 7.13 (2H, multiplet); 65 
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7.18-7,6 (2H, multiplet); 
7.78 (2H, doublet, J = 8 Hz); 
7.83 (1H, singlet); 
7.87 (1H, singlet); 
5 8.02 (2H. doublet. J - 8 Hz). 



EXAMPLE 102 

10 

(2R, 3R)-3-Amino-2-(4-ch1orophenyi)-1-(1 H-1 ^-trlazoM-yQ-a-butanol 

(a) (2R, 3S)-2-(4-Chlorophenyl)-3-methyl-2~I(1H«1 t 2 t 4-triazol-1-yl)nriethyl]ox!rane 

Following a procedure similar to that described in Example 98, the title compound was prepared as an oil. 
15 Specific Rotation [a]? : -7.1° (c - 1.16 CHCtfa). 

Nuclear Magnetic Resonance Spectrum (CDCI3) 5 ppm: 

1.60 (3H, doublet, J ■= 5.5 Hz); 

3.11 (1H, quartet. J « 5.5 Hz); 

4.39 (1H, doublet, J « 15 Hz); 
20 4.82 (1H, doublet, J - 15 Hz); 

6.95-7.35 (4H, multlplet); 

7.86 (1H, singlet); 

7.95 (1H. singlet). 

25 (b) (2R, 3R)-3-Azldo-2-(4~chlorophenyl)-1 -(1 H-1 ,2,4-trtazol-1-yl)-2-butanol 

Following a procedure similar to that described in Example 99, the title compound was prepared as crystals, 
melting at 121 - 122.5°C. 

Specific Rotation [a]ff : -71.3° (c - 0.80, CHCtfs). 
Infrared Absorption Spectrum (KBr) Vmax cm -1 : 
30 3200 (broad), 2120, 2080. 

(c) (2R. 3R)-3-Amino-2-(4-chloropheny1)-1-(1H-1,2,4»triazoh1-yl)-2-butano1 

Following a procedure similar to that described in Example 64, the title compound was prepared. Its nuclear 
magnetic resonance spectrum coincided with that of the compound prepared as described in Example 64. 

35 

EXAMPLE 103 



40 (2R, 3R)-2-(4-Chlorophenyl)-1-(1 H-1 t 2.4-triazol-1-yl)-3-[(4-trifluoromethyl)benzoylamlno]-2-butanol 

Following a procedure similar to that described In Example 101, the title compound was prepared as 

crystals, melting at 200 - 201 p C. 

Specific Rotation [a]? : -139° (c - 0.49, CHC£ 3 ). 

Infrared Absorption Spectrum (KBr) Vmax cm' 1 : 
45 3370. 1647, 1528. - 

Nuclear Magnetic Resonance Spectrum (OOOEz) 5 ppm: 

1.04 (3H, doublet, J - 6.5 Hz); 

4.47 (1H, doublet, J - 14 Hz); 

4.72 (1H, doublet, J - 14 Hz); 
50 -4.6 (1H, multiplet); 

5.30 (1H, broad singlet); 

6.86 (1H, broad doublet, J = 9 Hz); 

7.30 (4H, singlet); 

7.69 (1H, singlet); 
55 7.85 (1H, singlet); 

7 .75 (2H, broad doublet); 

8.02 (2H, broad doublet). 



60 EXAMPLE 104 



(2R. 3R)-2-(4-Chlorophenyl)-3-[2-fluoro^ 
and its hydrochloride 

65 Following a procedure similar to that described in Example 101 , the title compound was prepared as an oil. 
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Infrared Absorption Spectrum (CHC^a) Vmax cnr 1 : 
3440, 1660. 

Nuclear Magnetic Resonance Spectrum (CDC^s) 8 ppm; 
1.03 (3H, doublet, J - 6.5 Hz); 

4.5-5.5 (4H, multiplet); 5 
7.30 (4H, singlet); 
7.0-7.8 (3H, multlplet); 
7.69 (1H, singlet); 
7.84 (1H, singlet); 

8.25 (1H, broad triplet, J - 8 Hz). 10 
Specific Rotation [off : -107° (c = 0.54, CHC£ 3 ). 

1 .30 g of the title compound were dissolved in ethyl acetate, and then crystallization was effected by adding 
0.7 ml of 4N hydrogen chloride in dloxane to give 1.16 g of the hydrochloride, melting at 157- 160° C. 
Specific Rotation [a]g : -79° (c - 0.62, CH 3 OH). 

15 

EXAMPLES 105 TO 132 

in addition, by following procedures essentially as described above, the compounds shown in the following 
Table 8 were also prepared. The Example No. given In the last column of the following Table 8 gives the number 20 
of the foregoing Example whose procedure was most closely followed in the preparation of each compound. In 
the following Table, where the product was an oH and the property given is its Rf value, this was obtained by 
thin layer chromatography using a Merck, Art 5717, silica gel plate and the developing solvent specified in the 
Table. 

25 



30 



35 



40 



45 



50 



55 



60 



65 
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Table 8 



Example Cpd stereochemistry melting point or prep as 
No. No. other property in Ex. 



105 


1-133 


2R*, 


3R* 


164 


- 165°C 


8 


106 


1-134 


2R*, 


3R* 


168 


- 169°C 


8 


107 


1-135 


2R*, 


3R* 


150 


- 151°C 


8 


108 


1-136 


2R*, 


3R* 


178°C 


8 


109 


1-137 


2R*, 


3R* 


224 


- 225°C 


8 


110 


1-138 


2R*, 


3R* 


184 


- 186°C 


8 


111 


1-139 


2R*. 


3R* 


159 


- 160°C 


8 


112 


1-140 


2R*. 


3R* 


88 


- 89°C 


a 




(as oxalate) 












113 


1-141 


2R*, 


3R* 


174 


- 176°C 


8 




(as oxalate) 












114 


1-142 


2R*, 


3R* 


166 


- 167°C 


8 


115 


1-143 


2R*, 


3R* 


219 


- 223°C 


8 


116 


1-144 


2R*, 


3R* 


oil. 


Rf «0. 67 


8 



(ethyl acetate : methanol = 2:1 by volume) 



117 1-145 2R*, 3R* amorphous 1 

118 1-146 2R*. 3R* 177 - 179°C 1 

119 1-147 2R*, 3R* 175 - 177°C 1 

120 1-148 2R*, 3R* 155 - 157°C 8 

121 1-149 2R*, 3R* 156 - 160°C 8 
(as oxalate) 
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Table 8 (coat) 



Example Cpd stereochemistry melting point or prep as 

No. No, other property in Ex. 

_ ___ ^ 



122 


1-150 


2R*, 


3R* 


201 - 205°C 


1 


123 


1-152 


2R~. 


3R* 


164 - 166°C 


8 


124 


1-153 


2R*, 


3R* 


173 - 174°C 


8 


125 


1-154 


2R* ( 


3R* 


186 - 188°C 


8 


126 


1-155 


2R*. 


3R* 


222 - 223°C 


8 


127 


1-156 


2R*, 


3R* 


187 - 189°C 


8 


128 


1-157 


2R*, 


3R* 


204°C 


1 


129 


1-158 


2R*. 


3R* 


amorphous 


1 


130 


1-159 


2R*, 


3£* 


165 - 166°C 


8 


131 


1-160 


2R*, 


3R* 


225 - 227°C 


8 


132 


1-161 


2R* f 


3R* 


133 - 134°C 


8 



16 



20 



25 



EXAMPLE 133 40 

(2R* , 3R*)"2-(2 t 4-Dlfluorophenyl)-3>[2-(hydroxymethy1)ben2oy»amino]-1 -(1H-1 ^^triazoH-yl^-butanol 

130 mg (2.99 mmoles) of sodium hydride (as a 56% w/w suspension in mineral oil) were washed with hexane 
and suspended in 8 mi of dimethyl suiphoxlde. 400 mg (1.49 mmoles) of (2R* f 3R*)-3-amino-2-(2,4-difluoro- 45 
phenyl)-1-(1H-1,2,4-triazol-1-yl)-2-butenol (prepared by a procedure similar to that described in Example 3) 
were then added, whilst ice-cooling, to the suspension, and then the mixture was stirred for 16 minutes. After 
this r 600 mg (4.48 mmole) of phthalide were added, and then the mixture was stirred at 60° C for 1 hour. At the 
end of this time, the reaction mixture was cooled, mixed with water and extracted with ethyl acetate. The 
extract was dried, and the solvent was distilled off under reduced pressure to leave a crystalline residue. The SO 
residue was recrystalllzed from ethyl acetate to give 270 mg of the title compound, melting at 204 - 205* C. 
Infrared Absorption Spectrum (KBr) v m ax cm" 1 : 
3450, 3300, 1665, 1620. 

Nuclear Magnetic Resonance Spectrum (CDsOD) 6 ppm: 

1.06 (3H, doublet, J - 6.5 Hz); 55 
4.4-5.3 (5H, multiplet); 
6.6-7.8 (8H, multiplet); 
8.1 (1H, broad). 



EXAMPLE 134 



60 



65 
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(2R*, 3R^2-(2,4-Dffluoropheny1)-3-[2-(acetoxy^ 

0.5 ml of pyridine, 11 mg (0.11 mmole) of triethylamine, 12 mg (0.11 mmole) of acetic anhydride and 1 mg of 
4-(dimethylamino) pyridine were added, whilst stirring and at room temperature, to a suspension of (2R*, 
3R*)-3-[2-(hydroxymethyl)benzoylamino]-2-(2,4-difluorophenyl)-1 -(1 H-1 ,2,4-triazoM -yl)-2-butanol (prepared 
5 as described in Example 133) In 1 ml of methylene chloride, and then the mixture was stirred for 30 minutes. 
After this, the reaction mixture was diluted with ethyl acetate and washed with a saturated aqueous solution of 
sodium chloride. The solvent was then distilled off under reduced pressure to leave a crystalline residue, which 
was recrystallized from a mixture of ethyl acetate and hexane to give 25 mg of the title compound, melting at 
162-163°C. 

10 Nuclear Magnetic Resonance Spectrum (CDG03) 5 ppm: 

1.04 (3H. doublet, J - 6.5 Hz); 

2.07 (3H, singlet); 

4.56 (1H. doublet, J - 14.5 Hz); 

5.11 (1H, doublet. J - 14.5 Hz); 
15 5.34 (2H, singlet); 

47-5.5 (2H, multiplet); 

6.5-7.7 (8H, multiplet); 

7.78 (1H, singlet); 

7.84 (1H, singlet). 

20 

EXAMPLE 135 



25 (2R*-, 3R*)-2-(2 3 4-Difluorophenyl)^(4-chlorophthaHm1do)-1-(1H-1,2.4-triazol-1-yl)-2-butanol and its nitrate 
A solution of 150 mg (0.56 mmole) of (2R*, 3R*)-3-amino-2-(2,4-dlfluorophenyl)-1-(1H-1,2,4-triazol- 

1-yl)-2-butanol (prepared by a procedure similar to that described in Example 3), 124 mg (0.68 mmole) of 

4-chlorophthallc acid anhydride and 5 mg (0.05 mmole) of triethylamine In 4 ml of toluene was heated under 

reflux for 4 hours, while removing the water formed in situ through a Dean Stark tube packed with molecular 
30 sieve 4A. At the end of this time, the reaction mixture was mixed with ethyl acetate and with a dilute aqueous 

solution of sodium bicarbonate. The organic phase was dried and the solvent was distilled off under reduced 

pressure. The residue was purified by preparative thin layer chromatography (silica gel, developed with ethyl 

acetate) to give 238 mg of the title compound as a colourless foam. 

Infrared Absorption Spectrum (CHC^a) Vmax cm -1 : 
35 3380, 1770, 1705, 1615, 1500, 1350, 1270. 1130, 1040, 960, 850. 

Nuclear Magnetic Resonance Spectrum (CDCI3) 5 ppm: 

1.35 (3H, doublet, J - 7 Hz); 

4.40 (1H f doublet, J = 15 Hz); 

4.90 (1H, doublet, J = 15 Hz); 
40 5.16 (1H, quartet, J «=» 7 Hz); 

5.3 (1H, broad): 

6.6-7.1 (2H, multiplet); 

7.54 (1H, singlet); 

8.13 (1H, singlet); 
45 7.4-8.1 (4H, multiplet). 

127 mg of the compound obtained as described above were dissolved In diethyl ether, and then about 20 mg 

of fuming nitric acid were added, to give 108 mg of the nitrate of the title compound, melting at 143 - 150°C. 

50 EXAMPLE 136 



(2R \ 3R * )-2-(2,4-Dffluorophenyl)-3-( 1-oxo-2,3-dihydro-2-lsoindoly1)-1 -(1 H-1 ,2,4-triazol-l ^yl) -2-butanol 
182 mg (0.70 mmole) of triphenylphosphlne and 121 mg (0.70 mmole) of diethyl azodlcarboxylate were 

55 added, whilst stirring and ice-cooling, to a solution of 140 mg (0.35 mmole) of (2R*, 3R*)-3-[2-(hydroxy- 
methyl)benzoylamlno]-2-(2.4-dmuorophenyl)-1-(1H-1,2,4-trlazol-1-yl)-2-butanol (prepared as described In 
Example 133) in 3 ml of tetrahydrofuran, and then the mixture was stirred for 10 minutes. At the end of this 
time, water was added to the reaction mixture, which was then extracted with ethyl acetate. The extract was 
dried, and the solvent was distilled off under reduced pressure to give an oil, which was subjected to column 

60 chromatography through silica gel, eluted with a 3 : 1 by volume mixture of benzene and ethyl acetate, to give 
about 200 mg of a crude product. This product was subjected twice to preparative thin layer chromatography 
(silica gel, eluted with a 10 : 10 : 1 by volume mixture of chloroform, ethyl acetate and ethanol). to give crude 
crystals, which were recrystallized from a mixture of ethyl acetate and hexane to give 62 mg of the title 
compound, melting at 171 - 173° C. 

66 Infrared Absorption Spectrum (CHCfta) Vmax cm -1 : 
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3400, 1673. 

Nuclear Magnetic Resonance Spectrum (CDC^a) 8 ppm: 

1.18 (3H, doublet, J - 6.5 Hz); 

4.27 (1H, doublet, J « 14.5 Hz); 

4.56 (1H, doublet, J = 18 Hz); 

4.99 (1H t doublet, J = 16 Hz); 

5.04 (1H, quartet, J = 6.5 Hz); 

5.17 (1H, doublet of doublets, J = 14.5 & 0.5 Hz); 

5.7 (1H, broad); 

6.6-7.0 (2H, multlplet); 

7.2-8,0 (5H, multiplet); 

7.68 (1H, singlet); 

7.90 (1H, singlet). 



5 



10 



15 

EXAMPLES 137 TO 170 

In addition, by following procedures essentially as described above, the compounds shown in the following 
Table 9 were also prepared. The Example No. given In the last column of the following Table 9 gives the number 
of the foregoing Example whose procedure was most closely followed In the preparation of each compound. In 20 
the following Table, where the product was an oil and the property given Is its Rf value, this was obtained by 
thin layer chromatography using a Merck, Art 5717, silica gel plate and the developing solvent specified in the 
Table. 

25 



30 



35 



40 



45 



50 



55 



60 
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Table 9 



Example Cpd stereochemistry melting point or prep as 
No, No- other property in Ex. 



137 


1-164 


2R*. 


3R* 


128 




129°C 


8 


138 


1-165 


2R*. 


3R* 


183 




185°C 


a 


139 


1-169 


2R*, 


3R* 


165 




168°C 


29 


140 


1-170 


2R*, 


3R* 


155 




156°C 


29 


141 


1-180 


2R*, 


3S* 


168 




170°C 


55 




(as oxalate) 












142 


1-181 


2R*, 


3R* 


106 




108°C 


55 


143 


3>181 


2R*, 


3S* 


76 




77°C 


55 


144 


1-181 


2S, 


3R 


125 




126°C 


55 


145 


1-182 


2R*. 


3R* 


134 




136°C 


55 


146 


1-183 


2R*, 


3R* 


98 




9 9°G 


55 


147 


1-184 


2R*. 


3R* 


68 




73°C 


55 


148 


1-185 


2R*, 


3R* 


oil r 


Rf =0.27 


55 






(ethyl acetate: 


hexane = 1:1 by 


volume 


149 


1-187 


2R*. 


3R* 


86 




87°C 


55 


150 


1-187 


2R*. 


3S* 


125°C 


55 


151 


1-188 


2R\ 


3R* 


115 




117°C 


55 


152 


1-189 


2R*, 


3R* 


120 




121°C 


55 


153 


1-191 


2R*. 


3S* 


103 




104°C 


69 


154 


1-193 


2R*, 


3R* 


114 




115°C 


69 


155 


1-25 


2R*, 


3R* 


165 




166°C 


a 


156 


1-24 


2R, 


3R 


192 




197°C 


73 




(as oxalate) 












157 


1-24 


2R. 


3R 


124 




138°C 


73 




(as hydrochloride) 










158 


1-26 


2R, 


3R 


153 




157°C 


73 


15 8A 


1-66 


2R, 


3R 


230 




232°C 


73 


159 


1-27 


2R*, 


3R* . 


174 




177°C 


8 
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Table 9 (cent) 



5 

Example Cpd stereochemistry melting point or prep as 
No. No. other property in Ex. 

















10 


160 


1-27 


2R*. 


3S* 


138 - 


148°C 


8 




161 


1-48 


2R~, 


3R* - 


188 - 


190°C 


1 


15 


162 


1-117 


2R. 


3R 


63*C 


(with decomp . ) 


31 




163 


1-47 


2R*, 


3R* 


197 - 


199°C 


1 




164 


1-2 


2R*. 


3£* 


165 - 


166°C 


1 


20 




(as oxalate) 












165 


1-2 


2S, 


3S 


115 - 


122°C 


1 






(as oxalate) 




(with 


decorap. ) 




25 


166 


1-13 


2R*, 


3R* 


122 - 


130°C 


8 












(with 


decomp. ) 






167 


1-55 


2R*. 


3R* 


188 - 


189°C 


8 


. 30 


168 


1-125 


2R*, 


3R* 


155 - 


157 . 5°C 


39 




169 


1-226 


2R*, 




218 - 


220°C 


8 




170 


1-225 


2R\ 


3R* 


157 - 


159°C 


8 


35 



40 



45 

EXAMPLE 171 



(SH2>4-Dif1uorophenyl) 1-hydroxyethyl ketone 

16,9 ml (0.197 mole) of oxalyl chloride and 1 .0 ml of dimethylformamlde were added to a solution of 20 g (0.16 50 
mole) of (S)-2-acetoxyproplonlc acid [S. G. Cohen et aj . t J. Am. Chem, Soc, 85, 1585 (1963)] tn 100 ml of 
methylene chloride, and then the mixture was stirred at room temperature for 1 .5 hours. At the end of this time, 
the solvent was distilled off to leave an oil, to which 25.9 g (0.227 mole) of m-difluorobenzene were added. 50:5 
g (0.379 mole) of aluminium chloride were then added, whilst stirring and Ice-cooling, and then the mixture was 
warmed to room temperature and stirred overnight. 60 ml of methylene chloride were then added to the S5 
reaction mixture, after which it was added slowly to Ice-water and diluted with 400 ml of ethyl acetate. The 
organic phase was separated and washed, In turn, with water, with a dilute aqueous solution -of sodium 
bicarbonate and with a saturated aqueous solution of sodium chloride. The solvent was then distilled off to 
leave 36 g of an oil, which was dissolved in 180 ml of methanol. A mixture of 18 ml of water and 16 ml of 
concentrated sulphuric acid was added, whilst stirring and ice-cooling, to the previous mixture, and then the 60 
whole mixture was warmed to room temperature and stirred overnight. At the end of this time, the reaction 
mixture was concentrated by evaporation under reduced pressure, 400 ml of ethyl acetate were added to the 
residue, and the mixture was washed, in turn, with water, with a dilute aqueous solution of sodium bicarbonate 
and with a saturated aqueous solution of sodium chloride. The solvent was then distilled off under reduced 
pressure, to leave an oil, which was distilled In vacuo to give 18.65 g (yield 66.80/0) of the title compound, 65 
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boiling at 65 - 67 °C at 3 mmHg (400 Pascals). 
Specific Rotation [a]? : -67.1° (c - 1.17, CHC* 3 ). 
Infrared Absorption Spectrum (CHC^j) Vmax cm" 1 : 
3500, 1680. 

5 Nuclear Magnetic Resonance Spectrum (CDC^3 + D2O) 8 ppm: 
1.42 (3H, doublet of doublets, J — 6.5 & 2 Hz); 
5.0 (1H, quartet of doublets, J » 6.5 & 2 Hz) 

6.7- 7.3 (2H, multlplet); 

7.8- 8.2 (1H, multiple!). 

10 

EXAMPLE 172 



15 (SH2,4-Pffiuorophenyl) 1-(p-toluenesulphonyloxy)ethyl ketone 

10.24 g (53. 7 mmoles) of p-toluenesulphonyl chloride were added, whilst stirring at -10°C, to a solution of 
5.00 g (26.9 mmoles) of (SH2,4-dffluorophenyl) 1 -hydroxyethyl ketone (prepared as described in Example 
171 ) in 25 ml of pyridine, and then the mixture was stirred at the same temperature for 6 hours. At the end of 
this time, the reaction mixture was cooled to -20° C and mixed with a dilute aqueous solution of sodium 

20 bicarbonate and 100 ml of ethyl acetate. The organic phase was separated and washed, In turn, with a dilute 
aqueous solution of sodium bicarbonate and with a saturated aqueous solution of sodium chloride. The 
solvent was then distilled off under reduced pressure, to leave a crystalline residue, which was recrystallized 
from a mixture of acetone and cyclohexane to give 5.49 g (yield 6OO/0) of the title compound, melting at 
88-90 & C. 

25 Specific Rotation [a]? : -19.3° (c - 0.92, CHC£j). 
Infrared Absorption Spectrum [CHCSs) Vmax crrr 1 : 
1695. 

Nuclear Magnetic Resonance Spectrum (CDC^a) 5 ppm: 

1.53 (3H, doublet of doublets, J « 7 & 2 Hz); 
30 2.42 (3H, singlet); 

5.67 (1H, quarter, J « 7 Hz) 

6.7-7.1 (2H, multlplet); 

7.27 (2H, doublet, J - 9 Hz); 

7.78 (2H, doublet, J =* 9 Hz); 
35 7.6-8.1 (1H, multlplet). 



EXAMPLE 173 

40 

(RH2,4-Dlfluorophenyl) 1 -hydroxyethyl ketone 

A solution of 352 mg (14.7 mmoles) of lithium hydroxide In 20 ml of water was added dropwise, whilst stirring 
at -15°C, to a solution of 5,00 g (14. 7 mmoles) of (S)-(2,4-difluorophenyl) 1-(p-toluenesulphonyloxy) ethyl 
ketone (prepared as described in Example 172) In 50 ml of dimethylformamide over a period of 2 hours. After 

45 completion of the addition, the mixture was stirred at the same temperature for 1 hour and then mixed with 20 
ml of a 50/0 w/v aqueous solution of ammonium chloride. The mixture was then extracted with 100 ml of ethyi 
acetate and the extract was washed, in turn, with a dilute aqueous solution of ammonium chloride and with a 
saturated aqueous solution of sodium chloride. The solvent was then distilled off under reduced pressure, to 
leave an oil, which was purified by column chromatogarphy through 75 g of silica gel, eluted with a 20 : 1 by 

so volume mixture of benzene and ethyl acetate, to give 2.00 g (yield 73.2°/o) of the title compound as an oil. 
Specific Rotation [a]f : +64.2° (c - 0.74,.CHC£j). 

The infrared absorption spectrum and the nuclear magnetic resonance spectrum of this compound 
coincided with those of the compound prepared as described in Example 171. 

55 

EXAMPLE 174 



(R)-(2,4-Difluorophenyl) 1-(2-tetrahyd ropy ranyloxy) ethyl ketone 

60 1.17 g (13.9 mmoles) of 2,3-dihydropyran and 135 mg (0.54mmole) of pyridlnlum p-toluenesulphonate were 
added, whilst stirring and Ice-cooling, to a solution of 2.00 g (10.7 mmoles) of (R)-(2,4-difluorophenyI) 
1 -hydroxyethyl ketone (prepared as described In Example 173) in 20 ml of methylene chloride. The mixture was 
then warmed to room temperature and allowed to stand overnight. At the end of this time, the mixture was 
diluted with 50 ml of ethyl acetate and washed with a saturated aqueous solution of sodium chloride. The 

65 solvent was then distilled off under reduced pressure, to leave an oil which was purified by column 
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chromatography through 100 ml of silica gel, eluted wfth a 5 : 1 by volume mixture of benzene and hexane, to 
give 2.54 g (yield 87.5%) of the title compound as an oil. 
Specific Rotation [a]f : +51.1° (c «= 1.35, 6hC£ 3 ). 
Infrared Absorption Spectrum (CHC^s) Vmax cmr 1 : 

1695. 5 
Nuclear Magnetic Resonance Spectrum (CDC^s) 6 ppm: 
1.42 (1.5H, doublet of doublets, J - 6.5 & 3 Hz); 
1.45 (1.5H, doublet of doublets, J - 6.5 & 1.5 Hz); 
1.3-2.0 (6H); 

3.1 -4.1 (2H, multiplet);- 10 

3.6- 3.8 (1H, multiplet); 

4.86 (0.5H, quartet of doublets, J - 6.5 & 2 Hz); 
5.10 (0.5H, quartet of doublets, J = 6.5 & 2 Hz); 

6.7- 7.2 (2H, multiplet); 

7.7-8.2 (1H, multiplet). 15 



EXAMPLE 175 



20 



(2S, 3R)-2-(2,4-Difluorophenyl)-1-(dimethylisopropoxysllyl)-3-(2"tetrahydropyranyloxy)-2-b^ 

0.50 g (20.6 rnmoies) of magnesium and 3,03 g (18.2 mmoles) of chloromethyldlmethyllsopropoxysilane 
were added to 60 ml of diethyl ether, and then the mixture, was heated under reflux under an atmosphere of 
nitrogen. A suspension of a small amount of magnesium (which had been activated with methyl iodide) in 
diethyl ether was added to start the reaction. After the reaction mixture had been heated under reflux for a 25 
further 3 hours, It was cooled to 0°C. A -solution of 2.62 g (9.7 mmoles) of (R)-(2,4-difluorophenyl) 
1-(2-tetrahydropyranyloxy) ethyl ketone (prepared as described in Example 174) in 15 ml of tetrahydrofuran 
was then added dropwise over a period of 10 minutes, whilst stirring at 0°C, to the reaction mixture. The 
mixture was then warmed to room temperature, stirred for 15 minutes, and then again cooled to 0°C. A 
saturated aqueous solution of ammonium chloride was added to the mbcture, which was then extracted with 30 
ethyl acetate. The extract was washed with a saturated aqueous solution of sodium chloride, and the solvent 
was distilled off to give 4.02 g of the title compound as an oil. 
Infrared Absorption Spectrum (CHOii) vmax cm -1 : 
3425. 



35 



EXAMPLE 176 



(2R, 3R)-2-(2,4>Drfluorophenyl)-3-(2-tetrahydropyranyloxy)-1 r 2-butanediol 40 

0.7 g (8.33 mmoles) of sodium bicarbonate and 7 ml of 35<Vo v/v aqueous hydrogen peroxide were added to a 
solution of 4.54 g (11,28 mmoles) of (2S, 3R)-2-(2,4-<lifluorophenyl)-1-(dlmethy1isopropoxysilylJ-3-(2-tetrahy- 
dropyranyloxy)~24>utanol (prepared as described in Example 175) In 50 ml of a 1 : 1 by volume mixture of 
tetrahydrofuran and methanol, and then the mixture was stirred at 70° C for 1.5 hours. After the reaction 
mixture had been cooled, It was diluted with 100 ml of ethyl acetate and washed with a saturated aqueous 45 
solution of sodium chloride. The solvent was then distilled off under reduced pressure, to give 4.5 g of the title 
compound. 

Infrared Absorption Spectrum (CHC^3) Vmax cm -1 : 
3550. 

Nuclear Magnetic Resonance Spectrum (CDGI3) 6 ppm: so 
0.92 (1.5H, doublet, J - 6,5 Hz); 
1.03 (1.5H, doublet, J - 6.5 Hz); 
1.3-2.0 (6H, multiplet) ' 
3.2-4.8 (8H f multiplet); 

6.5-7.1 (2H, multiplet); 55 
7.78 (1H, triplet of doublets, J « 9 & 7 Hz). 



EXAMPLE 177 

60 

(2R, 3R)-2-(2,4-DlfluorophenyI)-1 ,2,3-butanetrlol 

120 mg (0.63 mmole) of g-toluenesulphontc acid were added to a solution of 2.85 g (9.43 mmoles) of (2R, 
3R)-2-(2,4-drfiuorophenyl)-3-(2-tetrahydropyranyloxy)-1 r 2-butanedlol (prepared as described In Example 176) 
In 40 ml of methanol, and then the mixture was stirred at room temperature for 30 minutes. At the end of this 65 
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time, 0.097 ml (0.70 mmole) of trfethylamine was added and the stirring was continued for a further 5 minutes. 
The solvent was then distilled off under reduced pressure, to give a crystalline product, which was 
recrystallized from a mixture of acetone and cyclohexane, to give 1.58 g (yield 770/o) of the title compound, 
melting at 81 - 82°C. 
5 Specific Rotation [ajg 5 : +11.4° (c = 1.11, CHC^j). 
Infrared Absorption Spectrum (KBr) v m ax cm -1 : 
3430 (broad), 3370 (broad). 

Nuclear Magnetic Resonance Spectrum (CD3COCD3) 8 ppm: 
0.87 (3H, doublet J - 6.5 Hz); 
10 3.5 - 4.7 (6H, multiplet) ; 
6.7-7.2 (2H, singlet); 

7.81 (1H. triplet of doublets, J « 9 & 7 Hz). 



15 EXAMPLE 178 



(2R, 3R)-2-(2,4-Dlfluorophenyl)'1,3-bis(methanesulphonyloxy)-2-butanol 
1 .51 ml (19.5 mmoles) of methanesulphonyl chloride were added, whilst stirring at 0° C. to a sol ution of 1 .54 g 
20 (7.06 mmoles) of (2R, 3R)-2-(2,4-difluorophenyI)1 ,2,3-butanetrioi (prepared as described in Example 177) in 6 

ml of pyridine, and then the mixture was stirred at the same temperature for 30 minutes. At the end of this time, 

the pyridine was distilled off under reduced pressure to leave an oil, which was diluted with 50 ml of ethyl 

acetate and washed, in turn, with a dilute aqueous solution of sodium bicarbonate and with a saturated 

aqueous solution of sodium chloride. The solvent was then distilled off under reduced pressure, to give 2.64 g 
25 (yield 960/o) of the title compound as an oil. 

Nuclear Magnetic Resonance Spectrum [CD0£q) 8 ppm: 

1.23 (3H, doublet, J = 6.5 Hz); 

2.95 (3H, singlet); 

3.10 (3H, singlet); 
30 3.82 (1H, singlet); 

4.70 (2H, singlet); 

5.32 (1H, quartet. J - 6.5 Hz) 

6.7-7.2 (2H, multiplet); 

7.6-8.0 (1H, multiplet). 

35 

EXAMPLE 179 



40 (2R, 3S)-2-(2,4~Difluorophenyl)-3-methy^ 

1.O8 g (24.7 mrnoles) of sodium hydride (as a 55<V& w/w suspension in mineral oil) was washed with dry 
hexane and suspended in 30 mi of dimethyfformamide. 1 .95 g (28.2 mmoles) of triazole were then slowly added 
to the suspension, whilst stirring at 0°C. When the hydrogen gas ceased to evolve, a solution of 2.62 g (7.05 
mmoles) of (2R, 3R)-2-(2,4-difluorophenyl)-1 l 3-bis(methanesulphonyloxy)-2-butanol (prepared as described 

45 in Example 178) in 5 ml of dimethylformamide were added. The mixture was then stirred at 65 -70°C for 2 
hours, after which it was cooled. The solvent was then distilled off under reduced pressure, and water was 
added to the reaction mixture, which was then extracted twice, each time with 50 ml of benzene. The organic 
phase was washed with a saturated aqueous solution of sodium chloride, and the solvent was distilled off 
under reduced pressure, to leave an oil. This oil was purified by column chromatography through 30 g of silica 

so gel. eluted with a 2 : 1 by volume mixture of benzene and hexane, to give crystals. These crystals were 
recrystallized from a mixture of benzene and hexane to give 1 .40 g (yield 79%) of the title compound, melting 
at 88-89.5 3 C. 

Specific Rotation [a]?? : -7.55° (c « 1.06, OHOiz). 

Nuclear Magnetic Resonance Spectrum (CDC^s) 5 ppm: 
55 1.64 (3H. doublet, J = 5.5 Hz); 

3.16 (1H, quartet, J = 5.5 Hz); 

4.40 (1H, doublet, J = 15 Hz); 

4.88 (1H, doublet, J « 15 Hz); 

6.5-7.2 (3H, multiplet); 
60 7.79 (1H. singlet); 

7.98 (1H, singlet). 



EXAMPLE 180 

65 
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(3S, 4-R)-3>(2,4-Dmuorophenyl)-4~(2-t8trahvdropyranyloxy)>1-penten-3-ol 

95 mg (3.91 mmoles) of magnesium and 0.44 ml (6.22 mmoles) of vinyl bromide were added to 6 ml of 
anhydrous tetrahydrofuran, and the mixture was stirred at 45 - 60° C for 5 minutes under an atmosphere of 
nitrogen. When the reaction started, the mixture was cooled to room temperature and was then stirred for a 
further 20 minutes. At the end of this time, the reaction mixture was cooled with dry Ice In acetone. A solution 
of 420 mg (1.55 mmoles) of (R)-(2,4-difluorophenyl) 1-(2-tetrahydropyranyloxy) ethyl ketone (prepared as 
described In Example 174) In 4 ml of anhydrous tetrahydrofuran was then added dropwise to the reaction 
mixture over a period of 10 minutes, whilst stirring. When the addition was complete, the reaction mixture was 
warmed to -30° C, after which stirring was continued for a further 20 minutes. At the end of this time, a 
saturated aqueous solution of ammonium chloride was added to the reaction mixture, which was then 
extracted with ethyl acetate. The organic phase was washed with a saturated aqueous solution of sodium 
chloride, and the solvent was then distilled off under reduced pressure, to give 464 mg (yield 100<Vb) of the title 
compound as an oil. 

Nuclear Magnetic Resonance Spectrum (CDC^a) 5 ppm: 
0.92 (1.5H, doublet, J = 6.5 Hz); 
1.01 (1.5H, doublet, J =» 6.5 Hz); 

1.2- 2.0 (6H, multlplet); 
3.19 (1H, doublet, J ~ 4 Hz); 

3.3- 4.1 (3H, multlplet); 
4.1 -4.6 (1H, multiplet); 
4.6-4.9 (1H, multlplet); 
5.0-6.6 (2H, multiplet); 
6.2-7.0 (3H, multiplet); 
7.6-8.0 (1H, multiplet). 



EXAMPLE 161 



(2R, 3S)-3-(2,4-Dtfluorophenyl)-4-penten-2.3-diol 

30 mg (0.16 mmole) of p-toluenesulphonic acid were added to a solution of 464 mg (1.56 mmoles) of (3S, 
4R)"3-(2,4-difluorophenyl)^(2-tetrahydropyranyloxy)-1-penten-3-ol (prepared as described in Example 180) 
in5 mi of methanol, and then the mixture was stirred at room temperature for 20 minutes. At the end of this 
time, the reaction mixture was diluted with 50 ml of ethyl acetate, and it was then washed, in turn, with a dilute 
aqueous solution of sodium bicarbonate and with a saturated aqueous solution of sodium chloride. The 
solvent was then distilled off under reduced pressure, to leave an oil, which was purified by column 
chromatography through 10 g of silica gel, eluted with a 10 : 1 by volume mixture of benzene and ethyl acetate, 
to give 280 mg (yield 84<>/o) of the title compound as an oil. 
Specific Rotation [aif : -49.3° (c = 1.22, CHCfa). 
Nuclear Magnetic Resonance Spectrum (CDG03 + D2O) 6 ppm: 
0.98 (3H, doublet, J ■» 6.5 Hz); 
4.38 (1H, quartet of doublets, J = 6.5 & 3 Hz); 
5.23 (1H, broad doublet, J - 11 Hz); 
5.44 (1H, broad doublet, J — 18 Hz); 

6.50 (1H, doublet of doublets of doublets, J — 18, 11 & 3 Hz); 
6.5-7.0 (2H, multiplet); 
7.5-8.0 (1H, multiplet). 



EXAMPLE 182 



(3S. 4R)-3-(2.4-Drfluorophenyl)-4-(methane3ulphonyloxy)penten-3-ol 

0.18 ml (2.32 mmoles) of methanesulphonyl chloride was added, whilst stirring at 0°C, to a solution of 280 
mg (1.31 mmoles) of (2R, 3S)-3-(2,4-dlfluorophenyI)-4-penten-2,3-diol (prepared as described in Example 181) 
In 4 ml of pyridine. After 15 minutes, the pyridine was distilled off in vacuo . The residue was diluted with 50 ml of 
ethyl acetate and then washed, In turn, with a dilute aqueous solution of sodium bicarbonate and with a 
saturated aqueous solution of sodium chloride. The solvent was then distilled off under reduced pressure, to 
give 382 mg of the title compound as an oil. 
Infrared Absorption Spectrum (CHC^s) v^ax cm" 1 : 
3600, 1350, 1180. 

Nuclear Magnetic Resonance Spectrum (CDC&j) S ppm: 
1.25 (3H, doublet, J - 6.5 Hz); 
3.03 (3H. singlet); 
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4.30 (1H, quartet, J - 6.5 Hz); 
5.2-5.7 (2H, multiplet); 

6.54 (1H, doublet of doublets of doublets. J - 17, 11 & 3 Hz); 
6.6-7.1 (2H, multiplet); 
5 7.4-8.0 (1H, multiplet). 



EXAMPLE 183 

10 

(2S, 3S)-2-(2 1 4-DrfluorophsnyQ-3-methyl-2-vinylox(rane 
32 mg (0.98 mmole) of sodium hydride (as a 55t>/o w/w suspension In mineral oil) were washed with dry 

hexane and suspended In 4 ml of dim ethylform amide. A solution of 191 mg (0.65 mmole) of (3S, 

4R)-3-(2,4-difluorophenyi)-4-(methanesulphonyloxy)-1-penten-3-ol (prepared as described in Example 182) 
15 in 2 ml of anhydrous tetrahydrofuran was then added dropwlse, whilst stirring at 0°C, to the previously 

prepared suspension over a period of 5 minutes. The mixture was then warmed to room temperature and 

stirred overnight. At the end of this time, the reaction mixture was mixed with Ice-water and extracted with 

hexane. The solvent was distilled under reduced pressure from the extract, to leave an oil, which was purified 

by column chromatography through 10 g of silica gel, eluted with a 4 : 1 by volume mixture of benzene and 
20 hexane, to give 86 mg (yield 70<Vo) of the title compound as an oil. 

Specific Rotation [ajjf : -61.1° (c - 0.71, CHCtfs). 

Nuclear Magnetic Resonance Spectrum (CDC^3) 6 ppm: 

1.40 (3H. doublet, J = 5.5 Hz); 

3.17 (1H, quartet, J » 5.5 Hz); 
25 5.15 (1H, doublet of triplets, J - 17 & 1.5 Hz); 

5.30 (1H, doublet of triplets, J - 11 & 1.5 Hz); 

6.03 (1H, doublet of doublets of doublets. J - 17, 11 & 1.5 Hz); 

6.6-7.6 (3H, multiplet). 

SO 

EXAMPLE 184 



(2S, 3S)-2-(2,4-Pifluorophenyl)-2 y 3-epoxybutanal 
35 164 mg (0.76 mmole) of sodium metaperiodate and 1 .5 mg of osmium tetraoxide were added to a solution of 

50 mg (0.255 mmoie) of (2S, 3S)-2-(2,4-difluorophenyl)-3-methyl-2-vinyloxirane (prepared as described In 

Example 183) In 3 ml of a 5 : 2 by volume mixture of methanol and water, and then the whole mixture was stirred 

at room temperature overnight. At the end of this time, the reaction mixture was diluted with ethyl acetate and 

washed with a saturated aqueous solution of sodium chloride. The solvent was then distilled off to give 50 mg 
40 of the title compound as an oil. 

Nuclear Magnetic Resonance Spectrum (CDC£j) 5 ppm: 

1.60 (3H. doublet, J = 5.5 Hz); 

3.42 (1H, quartet, J = 5.5 Hz); 

6.7-7.0 (2H, multiplet). 
45 7.1 -7.5 (1H, multiplet); 

9.65 (1H, doublet, J « 2 Hz). 



EXAMPLE 185 

50 

(2R, 3S)-2-(2.4-Dlf1uoropheny))-2,3-epoxy-1 -butanol 
10.5 mg (0.28 mmole) of sodium borohydride were added, whilst stirring and ice-cooling, to a solution of 50 

mg (0.28 mmole) of (2S. 3S)-2-(2.4-difluorophenyl)-2,3-epoxybutanai (prepared as described in Example 184) 
55 in 1.6 ml of methanol, and then the mixture was stirred at the same temperature for 1 hour. The reaction 

mixture was then diluted with ethyl acetate and washed with a saturated aqueous solution of sodium chloride. 

The solvent was then distilled off under reduced pressure, to leave an oil, which was purified by column 

chromatography through 10 g of silica gel, eluted with a 4 : 1 by volume mixture of benzene and hexane, to give 

38 mg (yield 75Q/0) of the title compound as an oil. 
60 Specific Rotation [a]% : +18.2° (c - 1.14, CHC£s). 

Infrared Absorption Spectrum (CHC^s) Vmax cm" 1 : 

3500. 1100. 

Nuclear Magnetic Resonance Spectrum (CDC£a) 5 ppm: 
1.48 (3H, doublet, J = 5.5 Hz); 
65 2.02 (1H, singlet); 
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3.10 (1H, quartet, J = 5.5 Hz); 

3.83 (1H, doublet, J « 12 Hz); 

4.17 (1H, doublet of doublets, J = 12 & 0.5 Hz); 

6.6-7.01<2H, multlplet); 

7.2-7.6 (1H, multiplet); 5 



EXAMPLE 166 



10 



(2R, 3S)-2-(2,4-Dlfiuorophenyl)-3-methyl-2-(methanesulphonyloxymethyl)oxirane 

42 mg (0.42 mmole) of triethylamine and 48 mg (0.42 mmole) of methanesulphonyl chloride were added, 
whilst stirring at 0° C, to a solution of 76 mg (0.38 mmole) of (2R, 3S)-2-(2,4-dtfluorophenyl)-2,3-epoxy-1-buta- 
nol (prepared as described in Example 185) In 1.5 ml of methylene chloride, and then the mixture was stirred 
for 30 minutes. At the end of this time, a dilute aqueous solution of sodium bicarbonate was added to the 15 
reaction mixture, which was then extracted with ethyl acetate. The extract was dried and the solvent was 
distilled off under reduced pressure, to give 103 mg (yield 98%) of the title compound as an oil. 
Nuclear Magnetic Resonance Spectrum {CDCiz) 6 ppm: 
1.50 (3H, doublet, J - 5.5 Hz); 

2.91 (3H, singlet); 20 
3.12 (1H, quartet, J = 5.5 Hz); 
4.41 (1H, doublet, J « 11.5 Hz); 
4.80 (1H, doublet, J — 11.5 Hz); 
6.6-7.1 (2H, multlplet); 

7.2-7.7 (1H, multlplet). 25 



EXAMPLE 187 



30 



(2R, 3S)-2>(2,4-Difluorophenyl)-3-methyt-2-[(1H-1,2,4-triazol-1-yl)m6thyl]oxlrane 

47 mg (1.08 mmoles) of sodium hydride (as a 55°/o w/w suspension in mineral oil) were washed with dry 
hexane and suspended in 2 ml of dimethylformamfde. 87 mg (1 .26 mmoles) of trlazole were then slowly added 
to the suspension, whilst stirring at 0°C. When the hydrogen gas ceased to evolve, a solution of 100 mg (0.36 
mmoles) of (2R, 3S)-2-(2,4-difluorophenyl)-3-methyl-2-(methanesuIphonyloxyrnethyl)ox!rane (prepared as 35 
described in Example 186) in 2 ml of dimethylformamide was added. The mixture was then stirred at 85° C for 
35 minutes, after which it was cooled. The solvent was then distilled off under reduced pressure, to give 69 mg 
of a crude product, which was recrystallized from a mixture of benzene and hexane to give the title compound 
melting at BB-89.5°C. 

The specific rotation and the nuclear magnetic resonance spectrum of the compound thus prepared 40 
coincided with those of the compound prepared as described In Example 179. 

EXAMPLE 188 

45 

(R)-(4-Chlorophenyl) 1-chtoroethyl ketone 

Following a procedure similar to that described in Example 94, the title compound was prepared as an oil, 
boiling point 115- 120 C C at 4 mmHg (533 Pascals). 

Specific Rotation [a]f : -25.6° (c = 2.20, CHC£q). 50 
Infrared Absorption Spectrum (CHC^s) v mB x cm -1 : 
1695. 1595. 

Nuclear Magnetic Resonance Spectrum (CDG^s) 8 ppm: 
1.72 (3H. doublet, J » 6.5 Hz); 

5.15 <1H, quartet, J - 6.5 Hz); 65 
7.45 (2H, doublet); 
7.98 (2H, doublet). 

EXAMPLE 189 60 

(R)-3-Chloro-2-(4-chlorophenyi)-1-butene 

Following a procedure similar to that described in Example 95 t the title compound was prepared as an oiL 
Specific Rotation [a]f : +21.2° (c - 2.00, CHC£ 3 ). 65 
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Nuclear Magnetic Resonance Spectrum (CDCls) $ ppm: 
1.66 (3H, doublet, J » 6.5 Hz); 
4.94 (1H, quartet, J - 6.5 Hz); 
5.34 (1H. singlet); 
5 5.49 (1H, broad singlet); 
7.34 (4H, singlet). 



EXAMPLE 190 

10 

(2R, 3R)-3-Chloro-2-(4-chloropheny1H ,2-butanediol 

Following a procedure similar to that described In Example 96, the title compound was prepared as an oil. 
Specific Rotation [a]f : +16.0° (c 0.94, CHC^ 3 ). 
15 Infrared Absorption Spectrum (CHCBz) Vmax cm" 1 : 
3570. 3400 (broad). 

Nuclear Magnetic Resonance Spectrum {CDC^3) 8 ppm: 
1.25 (3H, doublet, J - 6.5 Hz); 
2.15 (1H. broad); 
20 3.00 (1H, broad); 

3.80 (1H, doublet, J - 12 Hz); 
4.00 (1H, doublet, J « 12 Hz); 
4.40 (1H, quartet, J « 6.5 Hz); 
7.38 (4H, singlet). 



EXAMPLE 191 



30 (2R, 3R)-3-Chloro-2-(4-chlorophenyl)-1-(methanesulphonyloxy)'2-butanol 

Following a procedure similar to that described in Example 97, the title compound was prepared as an oil. 
Specific Rotation [a£ 3 : +13.4° (c - 1.08, CHC£ 3 ). 
Infrared Absorption Spectrum (CHC^3) Vmax cm" 1 : 
3560. 

35 Nuclear Magnetic Resonance Spectrum (CDC^a) 5 ppm: 

1.27 (3H, doublet. J = 6.5 Hz); 

2.88 (3H, singlet); 

4.42 (1H, quartet, J - 6.5 Hz); 

4.52 (2H, singlet); 
40 7.38 (4H, singlet). 



EXAMPLE 192 

45 

(2R, 3S)-2-(4<?hlorophenyl)^methyl-2-[(1H-1 t 2,4-triazol-1-yl)methyl]oxirane 
Following a procedure similar to that described in Example 98, the title compound was prepared as an oil. 

Specific Rotation [cc]^ : -7.1° (c = 1.16, CHC£ 3 ). 

Nuclear Magnetic Resonance Spectrum (CDCiz) 5 ppm: 
so 1.60 (3H, doublet, J = 5.5 Hz); 

3.11 (1H, quartet, J _ SJ5 Hz); 

4.39 (1H. doublet J - 15 Hz); 

4.82 (1H. doublet, J - 15 Hz); 

6.95-7.35 {4H, multiplet); 
55 7.86 (2H, singlet); 

7.95 (4H. singlet). 



EXAMPLE 193 

60 

(2R. 3R)-3-Amlno-2-(4-ch1orophenyl)-1-(1H-1,2,4-triazol-1-yl)-2-butanol 

Following a procedure similar to that described In Example 100, the title compound was prepared as an oil. 
Nuclear Magnetic Resonance Spectrum (CDCi'a) 5 ppm: 
65 0.86 (3H. doublet, J =» 6.5 Hz); 
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2.6 (3H, broad); 

3.31 (1H, quartet, J = 6.5 Hz); 

4.49 (2H, singlet); 

7.25 (4H, singlet); 

7.88 (2H, singlet). 



EXAMPLE 194 

10 

(SM2,4-D1f1uorophenyl} 1-(2-tetrahyd ropy ranyloxy) ethyl ketone 

5.87 g (69.8 mmoles) of 2,3-dihydropyran and 946 mg of pyridinium g-toluenesulphonate were added, whlfst 
stirring and Ice-cooling, to a solution of 10.0 g (53.7 mmoles) of (S)-(2,4-difluorophenyl^ 1-(hydroxy)ethy! 
ketone (prepared as described in Example 171) In 100 ml of methylene chloride. The resulting mixture was 
warmed to room temperature and allowed to stand at that temperature for 3.5 hours. At the end of this time,. 15 
the mixture was diluted with ethyl acetate and washed, in turn, with an aqueous solution of sodium bicarbonate 
and with a saturated aqueous solution of sodium chloride. After the mixture had been dried, the solvent was 
distilled off under reduced pressure, to leave an. oil, which was purified by column chromatography through 
silica gel, eluted with a 4 : 1 by volume mixture bi benzene and hexane, to give 13.0 g of the title compound as 
an oil. 20 
Specific Rotation [aft 5 : -56.3° (c = 1.11, CHC^s). 

The Infrared absorption spectrum and the nuclear magnetic resonance spectrum of the compound thus 
prepared coincided with those of the compound prepared as described in Example 174. 

25 

EXAMPLE 195 



(S)-3-(2,4-Difluorophenyl)-3~buten-2-ol 

2.01 g (82.6 mmoles) of magnesium and 1 .00 g (8.1 3 moles) of chloromethyltrimethylsilane were added to 20 30 
ml of diethyl ether, and the mixture was heated under reflux under an atmosphere of nitrogen. A suspension of 
a small amount of magnesium (which had been activated with methyl iodide) in diethyl ether was added to start 
the reaction, and then a solution of 9.02 g (74.8 mmoles) of chloromethyltrimethylsilane in 130 ml of diethyl 
ether was added dropwise over a period of 30 minutes. The mixture was then heated under reflux for a further 
30 minutes, after which it was Ice-cooled. A solution of 11.2 g (41.4 mmoles) of (SH2,4-d!fluorophenyl) 35 
1-(2-tetrahydropyranyloxy)ethyl ketone (prepared as described in Example 194) In 50 ml of diethyl ether was 
added dropwise over a period of 1 0 minutes. The mixture was then stirred for 1 hour whilst ice-coollng. At the 
end of this time, an aqueous solution of ammonium chloride was added to the mixture, which was then 
extracted with benzene. The extract was washed with a saturated aqueous solution of sodium chloride, and 
the solvent was distilled off under reduced pressure, to leave 15.0 g of an oil. The whole of the olt was dissolved 40 
in 100 ml of methanol, and 0.50 g of £-toluenesulphonic acid was added to the resulting solution. After 12 
hours, benzene was added to the mixture, which was then washed, in turn, with a dilute aqueous solution of 
sodium bicarbonate and with a saturated aqueous solution of sodium chloride. The solvent was then distilled 
off to leave an oil, which was distilled in vacuo to give 7.0 g of the title compound, boiling at 49 - 51°C at 1.5 
mmHg (200 Pascals). 46 
Specific Rotation [a]f : +49° (c = 1.22, CHG£ 3 ). 
Infrared Absorption Spectrum (CHC43) Vmax cm" 1 : 
3600, 3430 (broad). 

Nuclear Magnetic Resonance Spectrum (CDCI3) 5 ppm: 

1.28 (3H, doublet, J « 6.5 Hz); 50 
£1 (1H, broad); 

4.69 (1H, broad quartet, J = 6.5 Hz); 
5.17 (1H, broad singlet); 
5.54 (1H, triplet, J - 1.5 Hz); 

6.6-7.6 (3H, multiple!). 55 



EXAMPLE 196 

60 

(2S, 3R)-3-(2,4~Dffluorophenyl)-3,4-epoxy-2-butanol 

9.8 g (76 mmoles, 700/o purity) of t-butyl hydroperoxide and 140 mg of vanadlum(IV)oxy acetylacetate were 
added to a solution of 7.00 g (38 mmoles) of {S)-3-(2,4-difruorbphenyl)-3-buten-2-ol (prepared as described In 
Example 195) in 35 ml of benzene, and then the mixture was stirred at room temperature overnight. At the end 
of this time, the mixture was washed with a saturated aqueous solution of sodium chloride and dried. The 65 
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solvent was then distilled off under reduced pressure, to leave an oil, which was purified by column 
chromatography through silica gel, eluted with a 3 : 1 by volume mixture of hexane and ethyl acetate, to give 
6.58 g of the title compound as an oil. 
Specific Rotation [a]f : -26.4° (c = 1.25. CHCi 3 ). 
5 Infrared Absorption Spectrum (CHC^l Vmax cm -1 : 
3560. 3500 (broad). 

Nuclear Magnetic Resonance Spectrum (ODC£q) 8 ppm: 
1.19 (3H, doublet of doublets, J = 6.5 & 1.5 Hz); 
2.4 (1H. broad); 
10 2.89 (1H, doublet, J = 5 Hz); 
3.26 (1H. doublet, J - 5 Hz); 
4.10 (1H. quarter, J « 6.5 Hz); 
6.6-7.1 (2H, multiplet); 
7.2-7.6 (1H, multiplet). 

15 

EXAMPLE 197 



20 (2R, 3R)-(2,4-Difluorophenyl)-3,4-epoxy-2-butyl benzoate 

144 mg (55 mmoles) of triphenylphosphlne, 67 mg (55 mmoles) of benzoic acid and 96 mg (55 mmoles) of 

diethyl azodicarboxylate were added, in that order, whilst stirring and ice-cooling, to a solution of 55 mg (27.5 

mmoles) of (2S, 3R)-(2,4-difluorophenyl)-3,4-epoxy-2-butano1 (prepared as described In Example 196) In 1 ml 

of tetrahydrofuran. The mixture was then warmed to room temperature, stirred for 1 hour, and the mixed with 
25 water and benzene. The organic phase was separated and the solvent was distilled off to leave an oil, which 

was purified by preparative thin layer chromatography (developing solvent: a 7 : 1 by volume mixture of hexane 

and ethyl acetate) to give 71 mg of the title compound as an oil. 

Specific Rotation [a)% : -52.6° (c = 1.33, CHC^a). 

infrared Absorption Spectrum (CHC#3) Vcn» cm -1 : 
30 1716. 

Nuclear Magnetic Resonance Spectrum (CDCI3) 8 ppm: 
1.35 (3H, doublet of doublets, J = 6.5 & 1.5 Hz); 
2.88 (1H, doublet, J =» 4.5 Hz); 
3.22 (1H, doublet, J = 4.5 Hz); 
35 5.44 (1H. quartet, J - 6.5 Hz); 
6.6-7.1 (2H, multiplet); 
7.2-7.8 (4H. multiplet); 
7.9 - 8.2 (2H, multiplet). 

40 

EXAMPLE 198 



(2R. 3R)-3-(2.4-Difluorophenyi)-3 t 4-epoxy-2-butanol 

45 71 mg of (2R, 3R)-(2,4-difiuorophenyI)-3 1 4-epoxy-2-butyl benzoate (prepared as described in Example 197) 
were added to a solution of 1 mg of sodium in 1 .5 ml of methanol, and then the mixture was allowed to stand at 
room temperature overnight. At the end of this time, water was added, and the mixture was then extracted with 
ethyl acetate. The extract was dried and the solvent was distilled off to leave an oil. The oil was purified by 
preparative thin layer chromatography (developing solvent: a 4 : 1 by volume mixture of hexane and ethyl 

50 acetate) to give 40 mg of the title compound as an oil. 
Specific Rotation [a]f : -54.9° (c » 1.45, CHC£ 3 ). 
infrared Absorption Spectrum (CHC^3) Vmax cm" 1 : 
3590, 3470 (broad). 

Nuclear Magnetic Resonance Spectrum (CDC^s) 8 ppm: 
55 1.15 (3H, doublet of doublets, J = 6.5 & 1.5 Hz); 

Z2 ((1H, broad); 

2.79 (1H, doublet, J = 5 Hz); 

3.28 (1H, doublet, J ^ 5 Hz); 

4.15 (1H, broad); 
60 6.6-7.1 (2H, multiplet); 

7.2-7.7 (1H, multiplet). 



EXAMPLE 199 

65 
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(2R T 3R)-3-(2,4-Dlfluorophenyi)-3,4-epoxy-2-butyl methanesutphonate . 

30 mg (0.30 mmols) of trlethylarnlne and 30 mg (0.26 mmole) of methanesulphonyl chloride were added, 
whilst stirring at -15° C, to a solution of 40 mg (0.20 mmole) of (2R, 3R)-3-(2 t 4>difluorophenyl)-3,4-epoxy-2-bu- 
tanol (prepared as described In Example 198) In % ml of methylene chloride. After 10 minutes, water was added 5 
to the mixture, which was then extracted with ethyi acetate. The extract was dried, and the solvent was distilled 
off under reduced pressure, to give 53 mg of the title compound as an oil. 
Nuclear Magnetic Resonance Spectrum (CDCtfs): 8 ppm: 
1.41 (3H, doublet of doublets, J - 6.5 & 1.5 Hz); 

3.01 (1H, doublet, J - 5 Hz); 10 

3.08 (3H, singlet); 

3.20 (1H, doublet, J = 5 Hz); 

4.75 (1H, quartet, J = 6.5 Hz); 

6.6-7.1 (2H, multiplet); 

7.2-7.7 (1H, multiplet). 16 



EXAMPLE 200 

20 

(2R, 3S)-2-(2,4~Pffluorophenyi)-3-methyl-2-[(1 H-1 ,2,4^-triazoM -yl)rriethyl]oxirane 

25 mg (0.57 mmole) of sodium hydride (as a 55% w/w suspension in mineral oil) were washed with dry 
hexane and suspended In 1 ml of dlmethylformarnide. 45 mg (0.65 mmole) of triazole were then slowly added to 
the suspension, whilst stirring at 0°C. When the hydrogen gas ceased to evolve, a solution of 53 mg (0.19 
mmole) of (2R, 3R)-3-(2,4-dlfluoropheny1)-3 1 4-^poxy-2-butyl m ethanes ulphonate (prepared as described in 25 
Example 199) in 0.5 ml of dlmethylformamide was added, and the mixture was stirred at 60°C for 3 hours. After 
the reaction mixture had been cooled, it was diluted with ethyl acetate and washed with a saturated aqueous 
solution of sodium chloride. The solvent was then distilled off under reduced pressure, to leave an oil, which 
was purified by preparative thin layer chromatography on silica gel (developing solvent: a 3 : 2 by volume 
mixture of ethyl acetate and hexane), to give 37 mg of the title compound. The title compound was further 30 
purified by re crystallization from a mixture of benzene and hexane to give the title compound as crystals 
melting at 88- 89.5° C. 

The specific rotation and the nuclear magnetic resonance spectrum of this compound coincided with those 
of the compound prepared as described in Example 179. 

35 

EXAMPLE 201 



3-(4-Chlorobenzoylamino)-2-(2 > 4~dichiorophenyl)-5-methyl-1 -(1 H-1 ,2,4-triazol-1-yl)-2-hexanol 40 

Following a procedure similar to that described in Example 1, the title compound (stereochemistry 
unknown), melting at 185-190°C, was prepared. 



EXAMPLE 202 45 



(2R», 3R* )-2-(2 l 4-Difiuoropheny1)-3-tetrahydropyranyloxy)-1 -(1 H-1 ,2 t +-triazoM-yl(-2-pentanol 

Following a procedure similar to that described in the Abstract Papers of the 8th Symposium on Medicinal 
Chemistry, Osaka (1986), page 9], but using a-bromobutyryl bromide, the title compound was obtained as an so 
oil. 

nf = 1.5035. 

Mass Spectrum (m/z): 368, 294, 266, 224. 

Nuclear Magnetic Resonance Spectrum (CDC^s) 5 ppm: 

0.81 (3H, triplet, J - 7.2 Hz); SS 
t.10-2.00 (8H, multiplet); 
3.15-3.78 (1H, multiplet); 
3.79 - 4.28 (3H, multiplet); 
4.32 - 4.70 (2H , muitf plet) ; 

4.78 (1H, singlet); 60 
6.43 - 6.92 (2H, multiplet); 
7,15-7.47 (1H, multiplet); 
7.60 (0.5H. singlet); 
7.65 (0.5H, singlet); 

7,83 (0.5H, singlet); 65 
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7.92 (0.5H. singlet). 



EXAMPLES 203 to 206 

5 

The following compounds were also prepared by essentially the same procedures as In the foregoing 
Examples. The compounds are characterised by the biological properties shown in the subsequent 
Experiments. The compounds of Table 10 have the formula (1-1). In Table 10, as well as following Tables, the 
abbreviations used are as defined above. 

10 

Table 10 



EX. NO. 






R2 


Y„ 


Ar 


Stereochem. 


203 
204 
205 
206 




- Me 

- Et 

- Me 

- Me 


6-G0-3-Pyr 
Me 

4-CiPh 
4-CtfPh 


-NHCO- 
-OS0 2 - 
-NHCO- 
-NHCO- 


2,4-diFPh 
2,4-dlFPh 
4-C^Ph 
4-C^Ph 


(2R*, 3R-) 
(2R*, 3R») 
(2R\ 3R*) 
(2R% 3R*) 



20 

In the following Preparations are described the preparation of a number of pharmaceutical formulations in 
accordance with the invention. 



25 PREPARATION 1 



Capsules 

A well blended mixture of 100 mg of powdery active compound, 150 mg of lactose, 50 mg of cellulose and 6 
30 mg of magnesium stearate is encapsulated in a hard gelatin capsule which is washed and dried. The active 
compounds referred to in this Preparation are those Identified by the Compound Nos. shown below. 



PREPARATION 2 

35 

Tablets 

A mixture of 100 mg of the active compound, 0.2 mg of collodial silica, 5 mg of magnesium stearate, 275 mg 
of microcrystalline cellulose, 11 mg of starch and 98.9 mg of lactose is compounded and tableted. 

40 

PREPARATION 3 



45 Injectable solutions 

1.5 parts by weight of the active compound are mixed with 10 parts by volume of propylene glycol. The 
mixture is made up with sterilized water and then sterilized. 



SO PREPARATION 4 



Creams 

5 g parts of a base cream is prepared from 40<Vo white petrolatum, 1 0<>/o lanolin, 5<Vb Span 20, 0.3% Tween 20 
55 and 41.7% water, with which 100 mg of a powdery active compound are admixed. 



PREPARATION 5 

60 

Coating liquids 

1 part by weight of the active compound is mixed with 99 parts by weight of polyethylene glycol 300. 
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PREPARATION 6 

Ointments 5 
2 parts of the active compound, 40 parts of polyethylene glycol 400 and 68 parts by weight of polyethylene 

glycol 1500 are mixed and solubilized, with heating, and then cooled. 
The active compounds referred to in the above Preparations are the following Compound Nos.: 

1-20, 1-24, 1-26, 1-32, 1-68, 1-89, 1-117, 1-124 and 1-127, as identified in foregoing Table 1. 
The compounds of the present invention have valuable anti-fungal activity, which may be used both for the 10 

treatment and protection of plants and for the treatment and protection of animals, including human beings, as 

is illustrated by the following Experiments: 



EXPERIMENT 1 15 



Curative activity against rice blast 

Rice seedlings (variety Sachlkaze) at the 4 - 5 leaf stage were inoculated with the fungus, Pyricularia oryzae , 
by spraying them with a spore suspension of the fungus and maintaining the seedlings in a moist chamber at 20 
20 - 22° C. After 24 hours, the rice seedlings were sprayed with an aqueous suspension of the test compound 
at a concentration of 10 ppm (30 ml/3 pots) and were then kept In the moist chamber for a further 6 days. The 
disease controlling index was given on the basis of the number of lesions formed on the upper two leaves. The 
results are shown in Table 11. 

25 

Table 11 



30 

Curative Activity against Rice Blast 

The compounds tested have the formula (1-1), in which Ar represents the group shown at the beginning of 
each part of the Table and R 1 , R 2 , X and Y are as defined within each corresponding part of the Table. In this 
Table, as with Tablets 12 to 19, the disease controlling index Is as defined hereafter following Table 19. 35 

Table 11 A 

Ar-2,4-DIC£Ph 



Ex. No. 


Xm 


R 1 


R2 


Yn 


Stereochem. 


Index 


10 




Me 


4-CtfPh 


-NHCO- 


(2R, 3R) 


4 












(oxalate) 




12 




Me 


4-TfmPh 


-NHCO- 


(2R # , 3R*) 


5 


13 




Me 


4-TfmPh 


-NHCO- 


(2R, 3R) 


5 


2 




Me 




-N 3 


(2R*. 3R*) 


4 


90 


-CH 2 - 


Me 




-N 3 


(2R\ 3S*) 


5 


154 


-CH 2 - 


Me 




-N 3 


(2R*. 3R*) 


4 


Compound X 










0 



50 



55 



60 
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Table 11B 



Ar-2,4-diFPh 



Ex, X R R Y_ Stereo- Index 

m n 

No* chem. 



16 




Me 


4-CJlPh 


-NHCO- 


(2R«, 


3R*) 


5 


155 




Me 


2 , 4-diFPh 


-NHCO- 


<2R*, 


3R*) 


5 


107 




Me 


2 , 5-diFPh 


-NHCO- 


( 2R* , 


3R*) 


4 


17 




Me 


4-Tf mPh 


-NHCO- 


<2R*, 


3R*) 


5 






Me 


z — r — ** — i r nurn 


— Wriv-vJ— 


(2R*, 


3R*) 


C 

D 


159 




Me 


4-TfmOPh 


-NHCO- 


(2R*, 


3R*) 


5 


203 




Me 


6-CH-3-Pyr 


-NHCO- 


(2g*, 


3S*) 


4 


117 




Et 


4-CSlPh 


-NHCO- 


(2R*, 


3R*) 


5 


111 




Me 


4-tBuPh 


-NHC0- 


(2R*, 


3&*) 


5 


124 




Me 


4-MeOPh 


-NHCO- 


C 2R* , 


3R*) 


5 


125 




Me 


4~MePh 


-NHCO- 


(2R*, 


3R*) 


5 


130 




Me 


4-BzOPh 


-NHCO- 


(2R*, 


3R*) 


4 


135 




Me 


4-ClPhtm 




(2R*, 


3R*) 


4 












(ni trate) 




142 




Me 




" N 3 


<2R*, 


3R*) 


5 


99 




Me 




" N 3 


(2R, 


3&) 


5 


143 




Me 




" N 3 


<2R*, 


3S*) 


4 


149 




Et 




" N 3 


<2R*. 


3R*) 


5 


150 




Et 




" N 3 


C2R*. 


3S*) 


5 
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Table 11B (cont) 



Ex . 
No. 



R 



Stereo- 
chem. 



Index 



83 -CH(Me)- Me 

(C-4 isomer 1) 

83 -CH(Me)- Me 

(oxalate, C-4 isomer 2) 

153 -CH 2 - Me 

81 ~(CH 2 ) 2 - Me 

(oxalate) 

202 - Et 2~Thp 



" N 3 

-o- 



(2R*, 3S*) 5 
(2R*, 3S*) 5 



(2R*, 3S*) 
(2R*, 3S*) 

<2R*, 3R*) 



5 

5 



10 



15 



20 



Ar=2-F-4-C£Ph 



Table 11C 



Ex. No. 


Xm 


R1 


R* 


Y n 


Stereochem. 


Index 


118 




- Me 


4-TfmPh 


-NHCO- 


(2R*. 3R*) 


5 


163 




- Me 


4-C^Ph 


-NHCO- 


(2R*. 3R*) 


5 


119 




- Me 


2-F^TfmPh 


-NHCO- 


(2R*. 3R*) 


5 


145 




- Me 




-N 3 


(2R*, 3R*) 


5 



30 



35 



40 



45 



50 



55 



60 



EXPERIMENT 2 



Preventive activity against sheath blight of rice plants 

Rice seedlings (variety Nihonbare) at the 4 - 5 leaf stage were sprayed with an aqueous suspension of the 
test compound at a concentration of 100 ppm <30 ml/3 pots). The seedlings were than kept for 24 hours at 
room temperature, after which they were inoculated with the fungus, Rhizoctonla solanl , by placing 4-5 oat 
grains on which the fungus had previously been cultured around the base of each seedling. The seedlings 
were then kept in a moi9t chamber for 5 days at 25 - 27° C. The disease controlling Index was given on the basis 
of the height of the lesions formed on the rice seedlings. The results are shown in Table 12. 



Table 12 
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Preventive Activity against Sheath Blight of Rice Plants 



Except in Table 12G, the compounds tested have the formula (1-1), In which Ar represents the group shown 
5 at the eginning of each part of the Table and R 1 , R 2 X and Y are as defined in the Table. 



Table 12A 

10 

Ar=2,4-diC5lPh 



15 



20 


F V Y 
E«A • A 

in 

No. 


t\ 


R 


v 


S CecBO — 
chexn. 






5 


Me 


4-C*Ph 


-NHCO- 


(2R*, 3R*) 


5 


25 










(oxalate) 






10 - 


Me 


4-CfcPh 


^NHCO- 


(2R, 3R) 


5 












(oxalate) 




30 


11 - 


Me 


2,4-diCSlPh 


-NHCO- 


(2R*, 3R*) 


4 




120 - 


Me 


3,4-diCSLPh 


-NHCO- 


(2R*, 3R*) 


4 




4 


Me 


4-FPh 


-NHCO- 


(2R*, 3R*) 


4 


35 


12 - 


Me 


4-TfmPh 


-NHCO- 


(2R*, 3R*) 


5 




13 - 


Me 


4-TfmPh 


-NHCO- 


(2R, 3R) 


4 




121 - 


Me 


tBu 


-NHCO- 


(2R*, 3R*) 


5 


40 










(oxalate) 






90 -CH 2 - 


Me 




" N 3 


(2R*, 3S*) 


5 



45 



50 



55 



60 
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Table 12B 

Ar=2,4-diFPh 



Ex. X_ R R Y n Stereo- Index 

m 11 

No, chera. 



16 




Me 


4-CS.Ph 


-NHCO- 


(2R*. 


3R* ) 


5 


105 




Me 


3-FPh 


-NHCO- 


(2R*, 


3R*) 


4 


155 




Me 


2,4-diFPh 


-NHCO- 


(2R\ 


3R*) 


5 


107 


_ 


Me 


2,5-diFPh 


-NHCO- 


(2R* r 


3R*) 


4 


108 




Me 


3,5-diFPh 


-NHCO- 


<2R*, 


3R*) 


4 


17 




Me 


4-TfmPh 


-NHCO- 


(2R*, 


3R*) 


4 


65 




Me 


2-F-4-TfmPh 


-NHCO- 


<2R*, 


3R*) 


5 


67 




Me 


4-CNPh 


-NHCO- 


(2R*, 


3R*) 


4 


159 




Me 


4-TfmOPh 


-NHCO- 


<2R*, 


3R*).. 


5 


111 




Me 


tBU 


-NHCO- 


(2R*, 


3R*) 


5 


203 




Me 


6-Ci-3-Pyr 


-NHCO- 


<2R*, 


3R*) 


5 


117 




Et 


4-CSlPh 


-NHCO- 


(2R*, 


3R*) 


5 


125 




Me 


4-MePh 


-NHCO- 


<2R*, 


3R*) 


5 


130 




Me 


4-BzOPh 


-NHCO- 


(2R*, 


3R*) 


4 


168 




Me 


3-TfraPh 


-N(Me)CO- 


(2R*, 


3R*) 


5 


59 




Me 


4-TfmPh 


-N(Me)CO- 


(2R*, 


3R*) 


5 


60 




Me 


2-F-4-TfraPh 


-N{Me)CO- 


(2R*, 


3R*) 


5 


61 




Me 


4-CiPh -N(Me)COCH=CH- 


(2R*, 


3R*) 


5 


142 




Me 




" N 3 


<2R*, 


3R*) 


5 


144 




Me 




" N 3 


(2R. 


3R) 


5 


149 




Et 




" N 3 


(2R*, 


3R*) 


5 


150 




Et 




- N 3 


(2R~, 


3S*) 


5 



111 
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Table 12B fcont) 



3 12 

Ex. X rt R R Y Stereo- Index 

m n 

No. chem. 
10 — — — 

(2R*, 3S*) 5 

<2R*. 3S*) 5 

(2R*, 3S*) 5 
(2R*, 3S*) 5 
(oxalate) 

( 2R* f 3R* ) 5 
(2R*, 3R*) 4 

30 : 



35 

Table 12C 

Ar=2-F-4-C^Ph 



50 



55 



Ex. No. 






R1 


R2 


Y„ 


Stereochem. 


Index 




118 
163 
119 




- Me 

- Me 

- Me 




4-TfmPh 

4-C£Ph 

2-F-4-TfmPh 


i i i 
z z z 

o o o 
o o o 


(2R\ 3R*) 
(2R*. 3R*) 
(2R\ 3R') 




5 
5 
5 


Ar = 4-C£Ph 








Table 12D 










Ex. No. 


Xm 






R* 


Yn 


Stereochem. 


Index 




205 
70 
141 

(oxalate) 




- Me 

- Me 

- Me 




4-CfPh 
2-F-4-TfmPh 


-NHCO- 
-NHCO- 
-N 3 


(2R*. 3R*) 
(2R # . 3R*) 
(2R* f 3ST 




5 
5 
5 



60 



65 



15 



83 -CH(Me)- Me - -N 3 

(C-4 isomer 1) 

83 -CH(Me)- Me - -N 3 

(oxalate, C-4 isomer 2) 

2Q 15 3 -CH 2 - Me - -N 3 

81 -(CH 2 ) 2 - Me - -N 3 



25 204 — Et Me -OSC> 2 « 

202 - Et. 2-Thp -O- 



112 



EP 0 332 387 A1 

Table 12E 



Ar=4-FPh 



Ex. No. 


Xm 




R 1 


R 2 




Stereochem. 


Index 




5 


122 
147 




- Me 

- Me 






-NHCO- 
-N 3 


(2R*. 3R*) 
(2R*. 2R*) 




5 
5 






















10 










Table 12F 












Ar~4-B'rPh 


















15 


Ex. No. 


Xm 




R 1 


R 2 


Y„ 


Stereochem. 


Index 




148 




- Me 






N 3 


(2R*, 3R*) 




5 





20 

Table 12G 

The compound tested has the formula (I-2), In which Ar represents the 4-C^Ph group and R 1 , R 2 , j>and g 
are as defined In the Table. oxr 



Ex. No. R 1 


R 2 


E 




a 


Stereochem. 


Index 


76 Me 

(oxalate) 


2-F-4-TfmPh 




1 




0 (4R\ 5R*) 


4 



30 



EXPERIMENT 3 

35 

Curative activity against sheath blight of rice plants 

Rice seedlings (variety Nlhonbare) at the 4 - 5 leaf stage were Inoculated with the fungus, Rhizoctonia 40 
solarti, by placing 4 - 5 oat grains on which the fungus had previously been cultured around the base of each 
rice seedling and keeping them In a moist chamber at 25 - 27°C. After 24 hours, the rice seedlings were 
sprayed with an aqueous suspension of the test compound at a concentration of 10 ppm (30 ml/3 pots) and 
they then continued to be kept In the moist chamber for a further 5 days. The disease controlling index was 
given on the basis of the height of the lesions formed on the rice seedlings. The results are shown in Table 13. 45 



Table 13 



Curative Activity against Sheath Blight of Rice Plants 



50 



The compounds tested have the formula (1-1), in which Ar represents the group shown at the beginning of 
each part of the Table and R 1 , R 2 , X and Y are as defined in the Table. 55 



60 



113 



EP 0 332 387 A1 



Table 13A 

Ar=2,4-dlCfPh 



Ex. No. Xm 


Ri 


R2 


Yn 


Stereochem. 


Index 


10 - 


Me 


4-CtfPh 


-NHCO- 


(2R, 3R) 


5 










(oxalate) 




12 - 


Ms 


4-TfmPh 


-NHCO- 


(2R*. 3R % ) 


5 


2 - 


Me 






(2R*. 3R*) 


5 


154 -CH 2 - 


Me 




Na 


(2R*. 3R*) 


5 


Compound X 








0 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



114 
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Table 13B 



Ar-2,4-diFPh 



Ex, X ' R R Y„ Stereo- Index 

No. chem. 



16 


— 


Me 


4-CiPh 


-NHCO- 


<2R*, 


3R*) 


5 


155 


_ 


Me 


2,4-aiFPh 


-NHCO- 


(2R*, 


3R*) 


4 


107 


— 


Me 


2,5-diFPh 


-NHCO- 


(2R*, 


3R*) 


4 


17 




Me 


4-TfmPh 


-NHCO- 


(2R*, 


3R*) 


4 


65 




Me 


2-F-4-TfmPh -NHCO- 


(2R*, 


3R* ) 


5 


67 




Me 


4-CNPh 


-NHCO- 


(2R*, 


3R*) 


4 


159 




Me 


4-TfmOPh 


-NHCO- 


(2R*. 


3R*) 


5 


117 




Et 


4-CiPh 


-NHCO- 


{2R*, 


3R*) 


5 


130 




Me 


4-BzOPh 


-NHCO- 


(2R*, 


3R*) 


5 


168 




Me 


3-TfmPh 


-N(Me)CO- 


{2R*, 


3R*) 


4 


59 




Me 


4-TfmPh 


-N(Me)CO- 


(2R*, 


3fi*) 


5 


61 




Me 


4-CJLPh 


-N(Me)COCH=CH- 


(2R*, 


3R*) 


5 


142 




Me 




~ N 3 


(2R*, 


3R*) 


5 


99 




Me 






(2R, 


3R) 


5 


143 




Me 




" N 3 


(2R~, 


3S*) 


4 


149 




Et 




~ N 3 


(2R*, 


3R*) 


5 


150 




Et 




" N 3 


(2R*, 


3S*) 


5 


83 - 


CH(Me) 


- Me 




- N 3 


(2R*, 


~3S*) 


5 


(C-4 


isomer 1) 












-CH(Me)- 


Me 




" N 3 


(2R*, 


3S*) 


5 


(oxalate, 




isomer 2) 










153 




Me 




- N 3 


(2R*, 




5 



115 



10 



15 



20 



25 



30 



BP 0 332387 A1 

Table 13B fcont) 



Ex. 
No, 



R 



Stereo- Index 
chem. 



81 -< CH 2>2- 



204 
202 



Me 



Et Me 



" N 3 
-OSCi 



Et 2-Thp -O- 



(2R*, 3S*) 5 
( oxalate) 

(2R*, 3R*) 5 

(2R* r 3R*) 4 



Table 13C 



Ar = 2-F-4-CiPh 





Ex. No. 


Xm 




R1 


R* 


Yn 


Stereochem. 


Index 




35 


118 
119 
145 




- Me 

- Mb 

- Me 




4-TfmPh 
2-F-4-TfmPh 


-NHCO- 
-NHCO- 
-N 3 


(2R\ 3R*) 
(2R*. 3R*) 
(2R*. 3R*) 




4 
4 

5 


40 


Ar=4-G£Ph 








Table 13D 












Ex. No. 


Xm 




R1 


R 2 


Y„ 


Stereochem. 


Index 




45 


205 




- Me 




4-C^Ph 


-NHCO- 


(2R\ 3R*) 




4 


50 


Ar«4-FPh 








Table 13E 












Ex. No. 


Xm 




R1 


R2 


Yn 


Stereochem. 


Index 




55 


122 




- Me 




4-C^Ph 


-NHCO- 


<2R\ 3R*) 




4 



60 



65 



116 



BP 0 332 387 A1 

Table 13F 



Ar=4-BrPh 



Ex. No. 


Xm 


R1 


R2 


Yn 


Stereochem. 


Index 


148 




- Me. 




-N 3 


(2R\ 3R*) 


4 



10 

EXPERIMENT 4 



Preventive activity against sheath blight of rice plants by submerged application is 

Rice seedlings (variety Nihonbare) at the 4 - 5 leaf stage grown In pots were flooded to a depth of 1 cm with 
water. The test compound was then applied to the water in the pots In an amount corresponding to 100 g per 
10 ares. After keeping the seedlings in a greenhouse for 7 days, the water was drained from the pots and the 
seedlings were inoculated with the fungus, Rhizoctonia solanl , by placing 4 - 5 oat grains on which the fungus 20 
had previously been cultured around the base of each seedling. The seedlings were then kept In a moist 
chamber for 5 days at 25 -27°C. The disease controlling Index was given on the basis of the height of the 
lesions formed on the rice seedlings. The results are shown in Table 14. 

25 

Table 14 



Preventive Activity against Sheath Blight of Rice Plants By Submerged Application 30 

Except for Table 14F, the compounds tested have the formula (1-1), In which Ar represents the group shown 
at the beginning of each part of the Table and R 1 , R 2 , X and Y are as defined in the Table. 

Table 14A 35 



Ar»2,4-diCiPh 



EX. NO. Xm 


R1 


R2 


Y„ 


Stereochem. 


Index 


5 - 


Me 


4-GtfPh 


-NHCO- 


(2R\ 3R*)- 


4 










( oxalate) 




2 - 


Me 




-N 3 


(2R*. 3R*) 


5 


90 -CHa- 


Me 




-N 3 


(2R\ 3S*) 


5 


Compound X 










0 



40 



50 



55 



60 



65 



117 



EP 0 332 387 A1 

Table 14B 



Ar=2,4-diFPh 



1 2 

Ex* X_ R R Stereo- Index 

m n 

No. chem. 



117 




Et 


4-CJlPh 


-NHCO- 


(2R*, 


3R*) 


4 


59 




Me 


4-TfmPh 


-N(Me)CO- 


(2R*, 


3R*) 


4 


142 




Me 




~ N 3 


(2R*, 


3R*) 


5 


99 




Me 




" N 3 


(2R, 3R> 


4 


143 




Me 




" N 3 


(2R\ 


3S*) 


4 


149 




Et 




" N 3 


(2R*. 


3R*) 


5 


150 




Et 




~ N 3 


(2R*, 


3S*) 


5 


83 


-CH(Me)~ 


Me 




~ N 3 


(2R*, 


3S*) 


5 


<C-4 


isomer 1) 














83 


-CH(Me)- 


Me 




- N 3 


(2R*, 


3S*> 


4 


(oxalate, C-4 


isomer 


2) 










153 




Me 




~ N 3 


(2R*, 


3S*) 


4 


81 


"(CH 2 ) 2 - 


Me 




~ N 3 


(2R* r 


3S*) 


4 












(oxalate) 





118 



EP 0 332 387 A1 

Table 14C 



Ar=2-F-4~CtfPh 



Ex. No. 






R1 


R2 




Y n 


Stereochem. 


Index 




5 


145 




- Me 










(2R*, 3R*) 




5 












l aoie xhu 












10 


Ar»4-C£Ph 






















Ex. No. 


Xm 




R 1 


R 2 




Y n 


Stereochem. 


Index 




15 


141 

(oxalate) 




- Me 






-N 3 




(2R\ 3S*) 




5 
























20 










Table 14E 














Ar«4-FPh 




















25 


Ex. No. 


Xm 






R2 




Yn 


Stereochem. 


Index 




147 




- Me 






-N 3 




(2R\ 3R*) 




5 





30 



Table 14F 

The compound tested has the formula (I-2), in which Ar represents the 4-C^Ph group and R 1 , R 2 , £ and 3 
are as defined in the Table. 



Ex. No. R1 


R2 






a 


Stereochem. 


Index 


76 Me 


2-F-4-TfmPh 




1 




0 (4R\ 5R W ) 
(oxalate) 


4 



35 



40 



EXPERIMENT 5 



Activity against bakanae disease of rice plants by seed soaking 

Ten grams of rice seeds (variety Tanglnbo2u), infected with Glbberella FuJIkurol , were immersed in 20 ml of 
an aqueous suspension of the test compound for 3 days. At the end of this time, the treated seeds were 
densely sown in soil In pots, and the pots were placed in a greenhouse at 20 - 30°C for 3 weeks. The disease 
controlling index was given on the basis of the number of diseased seedlings. The results are shown In Table 
15. 



Table 15 



45 



50 



55 



Activity against Bakanae Disease ot Rice Plants By Seed Soaking 

The compounds tested have the formula (1-1), in which Ar represents the group shown at the beginning of 
each part of the Table and R 1 , R 2 , X and Y are as defined In the Table. 



60 



65 



119 



EP 0 332 387 A1 

Table 15A 

Ar~2,4-diC*Ph 



5 


fcX. NO. 


Xrn 


R 1 


R 2 


Y n 


Stereochem. 


Index 




10 




Mb 


4-C^Ph 


-NHCO- 


(2R, 3R) 
(oxalate) 


6 




11 




Me 


2,4^diCtfPh 


-NHCO- 


2R\ 3R*) 


4 


70 


22 




Me 


2,4-dlFPh 


-NHCO- 


2R* f 3R*) 


4 




12 




Me 


4-TfmPh 


-NHCO- 


2R*. 3R*) 


4 




13 




Me 


4-TfmPh 


-NHCO- 


2R, 3R) 


5 




121 




Me 


tBu 


-NHCO- 


(2R\ 3R*) 


4 


15 , 












(oxalate) 




142 




Me 




-N 3 


2R\ 3R*) 


5 




90 


-CH 2 - 


Me 




-Na 


2R\ 3S*) 


5 




154 


-CHa- 


Me 




-Na 


2R* t 3R*) 


4 



20 

Table 15B 

Ar=2,4-diFPh 



35 



40 



45 



50 



Ex. No. 


Xm 


Ri 


R2 


Yn 


Stereochem. 


Index 


16 




Me 


4-CiPh 


-NHCO- 


(2R\ 3R*) 


4 


15 




Me 


4-FPh 


-NHCO- 


(2R*. 3R*) 


4 


17 




Mb 


4-TfmPh 


-NHCO- 


(2R\ 3R*) 


4 


65 




Me 


2-F-4-TfmPh 


-NHCO- 


(2R\ 3R*) 


4 


111 




Me 


tBu 


-NHCO- 


(2R\ 3R*) 


4 


112 




Me 


-CHCtf 2 


-NHCO- 


(2R*. 3R*) 
(oxalate) 


4 


114 




Me 


2-Thl 


-NHCO- 


(2R*. 3R*) 


4 


203 




Me 


6-C£-3-Pyr 


-NHCO- 


(2R*, 3R*) 


4 


168 




Me 


3-TfmPh 


-N(Me)CO- 


(2R*, 3R*) 


5 


59 




Me 


4-TfmPh 


-N(Me)CO- 


(2R*. 3R*) 


4 


60 




Me 


2-F-4-TfmPh 


-N(Me)CO- 


(2R\ 3R*) 


4 


135 




Me 


4-Phtm 




(2R*. 3R*) 
(oxalate) 


4 


139 




Me 


4-C^Ph 


-OCO- 


(2R\ 3R*) 


4 


142 




Me 




-N 3 


(2R*, 3R*) 


5 


99 




Me 




-N 3 


(2R, 3R) 


5 


143 




Me 




-N 3 


(2R*, 3S*) 


5 


149 




Et 




-Ng 


(2R*, 3R*) 


5 


150 




Et 




-Na 


(2R*, 3S*) 


5 


83 


-CH(Me)- 


Me 




-N 3 


(2R*, 3S*) 


5 


(C-4 isomer 1) 










83 


-CH(Me)- 


Me 




-N 3 


(2R*, 3S*) 


5 


(oxalate, c-4 Isomer 2) 








153 


-CH 2 - 


Me 




-Na 


(2R*. 3S*) 


5 


81 


-(CH2) 2 - 


Me 




-Na 


(2R-, 3S*) 
(oxalate) 


5 



65 



120 
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Table 15C 



Ar-4-CiPh 



fcX. NO. 


v 

Am 




□ 1 


R2 


v 
« n 


OloloOlvIloiTl. 


Index 




tr 
O 


AO 

DO 

141 




- Me 

- Me 




_ 


-Na 


^ri , on ) 

(oxalate) 
(2R*. 3S # ) 
(oxalate) 




O 

5 


10 










Table 15D 










15 


Ar=4-BrPh 


















Ex. No. 


Xm 






R z 


Yn 


Stereochem. 


Index 






146 




- Me 






-N 3 


(2R\ 3R*) 
(oxalate) 




5 


20 



EXPERIMENT 6 25 



Curative activity against leaf rust of wheat 

Wheat seedlings (variety Norin No 61) at the first leaf stage were Inoculated with the fungus, Puccinla 
recondita , by spraying them with a spore suspension of the fungus. They were then kept In a moist chamber for 
24 hours at 20 - 22 P C, after which they were moved to a greenhouse at 15 - 20°C. After 2 days, the seedlings 
were sprayed with an aqueous suspension of the test compound at a concentration of 3 ppm (30 ml/3 pots). 
The seedlings were then continuously kept In the greenhouse for 10 days. Trie disease controlling Index was 
given on the basis of diseased area on the first leaf. The results are shown in Table 16. 



Table 16 

40 



Curative Activity against Leaf Rust of Wheat 

Except for Table 16H, the compounds tested have the formula (1-1), in which Ar represents the group shown 45 
at the beginning of each part of the Table and R 1 , R 2 , X and Y are as defined in the Table. 

Table 16A 



Ar~2,4-dIC^Ph 



Ex. No. 


Xm R T 


R2 


Y n 


Stereochem, 


Index 




5 


- Me 


4~CiPh 


-NHCO- 


(2R\ 3R*) 


5 




5 


- Me 


2,4-diFPh 


-NHCO- 


(2R\ 3R*> 
(oxalate) 


5 


55 


4 


- Me 


4-FPh 


-NHCO- 


(2R\ 3R*> 


5 




22 


- Me 


2,4-diFPh 


-NHCO- 


(2R*. 3R*) 


5 




12 


- Me 


4-TfmPh 


-NHCO- 


(2R\ 3R*) 


5 




13 


- Me 


4-TfmPh 


-NHCO- 


(2R, 3R) 


5 


60 


121 


- Me 


tBu 


-NHCO- 


(2R*, 3R*) 
(oxalate) 


5 




2 


- Me 




-N 3 


(2R*. 3R*) 


5 





65 



30 



35 
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Table I6B 



Ar = 2,4-diFPh 



Ex. 
No. 



R 



R 



Stereo- Index 
chem. 



16 




Me 


4-C5lPh 


-NHCO- 


(2R*, 


3R*) 


5 


105 


- 


Me 


3-FPh 


-NHCO- 


(2R*, 


3R*> 


5 


15 


- 


Me 


4-FPh 


-NHCO- 


(2R*, 


3R*) 


5 


106 


- 


Me 


3,4-diFPfc 


-NHCO- 


<2R*, 


3R*) 


5 


107 


- 


Me 


2,5-diFPh 


-NHCO- 


(2R*, 


3R*) 


5 


108 


- 


Me 


3,5-diFPh 


-NHCO- 


(2R*, 


3R*) 


5 


109 




Me 


2,6-diFPh 


-NHCO- 


(2R*, 


3R*) 


5 


110 


- 


Me 


2-TfmPh 


-NHCO- 


(2R*, 


3R*) 


5 


66 


- 


Me 


3-TfmPh 


-NHCO- 


(2R*, 


3R*> 


5 


17 


- 


Me 


4-TfmPh 


-NHCO- 


(2R*, 


3R*) 


5 


65 


- 


Me 


2-F-4-TfmPh 


-NHCO- 


(2R*, 


3R*) 


5 


67 


- 


Me 


4-CNPh 


-NHCO- 


(2R*, 


3R*) 


4 


159 


- 


Me 


4-TfmOPh 


-NHCO- 


(2R*, 


3R*) 


5 


111 




Me 


tJBu 


-NHCO- 


(2R*, 


3R* ) 


5 


112 




Me 


-CHC2. 2 


-NHCO- 


(2R*, 
(oxal 


3R*) 
ate ) 


5 


68 




Me 


5-Cfc-Thi 


-NHCO- 


(2R*, 


3R*) 


5 


203 




Me 


6-C!i-3-Pyr 


-NHCO- 


(2R*, 


3R*) 


5 


116 




Me 


2-Pyr 


-NHCO- 


(2R*, 


3R*) 


5 


117 




Et 


4-Cfi.Ph 


-NHCO- 


(2R*, 


3R*) 


5 


123 




Me 


4-tBuPh 


-NHCO- 


(2R*, 


3R*) 


4 


124 




Me 


4-MeOPh 


-NHCO- 


(2R*, 


3R*) 


5 


125 




Me 


4-MePh 


-NHCO- 


(2R*, 


3R*) 


5 


127 




Me 


2-Np 


-NHCO- 


(2R*, 


3R*) 


5 


130 




Me 


4-BzOPh 


-NHCO- 


(2R*, 


3R*) 


4 


60 




Me 


2-F-4-Tf mPh 


-N(Me)CO- 


<2R*, 


3R*) 


5 


61 




Me 


4-CiPh -N(Me)CO-CH=CH- 


(2R*, 


3R*) 


5 
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Table 16B (cont) 



Ex. X m R 1 R 2 Y„ Stereo- Index 

in n 

No. chera. 



135 




Me 


4-CZ-Phtm 


- 


(2R*, 


3R*) 


5 












(nitrate) 




139 




Me 


4-ClPh 


-0C0- 


(2R*, 


3R*) 


5 


140 




Me 


4-TfmPh 


~oco- 


(2R*, 


3R*) 


5 


142 




Me 




~ N 3 


(2R*, 


3R*) 


5 


149 




Et 




»3 


(2R*, 


3R*) 


5 


150 




Et 




" N 3 


(2R*, 


3S*) 


5 


83 


-CH(Me)- 


Me 




~ N 3 


(2R*, 


3R*) 


5 


(C-4 


isouier 1) 














83 


-CH(Me)- 


Me 




" N 3 


(2R*, 


3S*) 


5 


(oxalate, C-4 


isomer 


2) 










153 


-CH 2 - 


Me 




" N 3 


(2R*, 


3S_*> 


5 


81 


"(CH 2 ) 2 - 


Me 




- N 3 


(2R*, 


3S*) 


5 












(oxalate) 




202 




Et 


2-Thp 


-O- 


(2R*, 


3R*) 


5 



Table 16C 

Ar=2-F^t-C^Ph 



Ex. No. Xm R 1 R* Yn Stereochem, Index 



118 - Me 4-TfmPh -NHCO- (2R\ 3R*) 5 
163 - Me -NHCO- (2R*. 3FV) 5 

119 - Me 2-F-4-TfmPh -NHCO- (2R\ 3R*| 5 
142 - Me - -N 3 (2R*.3R*) 5 
151 - Et - -N 3 (2R«, 3R*) 5 
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Table 16D 



Ar=»2-Ctf-4-FPh 



40 



50 



Ex. No. 


X m R1 


R 2 Yn 


Stereochem. 


Index 




146 


- Me 


-Ns 


(2R\ 3R*) 




5 






Tahle 16E 




















Ex. No. 


Xm R 1 


R 2 Yn 


Stereochem. 


Index 




70 
63 

141 


- Me 

- Me 

- Me 


2-F-4-TfmPh -NHCO 
-N 3 

-N 3 


(2R*. 3R*) 
(2R # , 3R*) 
(oxalate) 
(2R\ 3S*) 
(oxalate) 




5 
5 

4 






Table 16F 








Ar = 4-FPh 












Ex. No. 


Xm R 1 


R 2 Y n 


Stereochem; 


Index 




147 


- Me 


- -N 3 


{2R*. 3R*) 




4 






Table 16G 








Ar-4-BrPh 












Ex. No. 


Xm R 1 


R 2 Y n 


Stereochem. 


index 




148 


- Me 


- -N 3 


(2R*. 3R*) 




4 






Table 16H 








The compounds tested had the formula (I-2). In which Ar.R 1 , R 2 , pand g are as defined in the Table. 




Ex. No. 


Ar R1 


r 2 e a 


Stere- 
ochem. 


Index 




78 

76 


2,4-diFPh Me 
4-C^Ph Me 


2-F-4-TfmPh 1 
2-F-4-TfmPh 1 


0 (4R\ 5R*) 
(oxalate) 

0 (4R*. 5R*) 
(oxalate) 




4 
5 



EXPERIMENT 7 

60 : 

Curative activity against powdery mildew of barley 
65 Barley seedlings (variety Sekishinriki) at the first leaf stage were Inoculated with conldla of Erysiphe gramlnfs 
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f ,sp. hordel and kept In a greenhouse at 15 - 20° C. After one day, the seedlings were sprayed with an aqueous 
suspension of the test compound at a concentration of 3 ppm (30 ml/3 pots), and they continued to be kept In 
the greenhouse at that temperature for a further 10 days. The disease controlling Index was given on the basis 
of the diseased area on the first leaf. The results are shown in Table 17. 



Table 17 



10 

Curative ActMty against Powdery Mildew of Barley 

Except for Table 17H. the compounds tested have the formula (1-1 ), In which Ar represents the group shown 
at the beginning of each part of the Table and R 1 , R 2 , X and Y are as defined in the Table. 

15 

Table 17A 

Ar-2,4-diC£Ph 



Ex. No. 


Xm 


R1 


R2 


Y n 


Stereochem. 


Index 


5 




- Me 


4-C^Ph 


-NHCO- 


(2R*, 3R*) 


5 


5 




- Me 


4-CiPh 


-NHCO- 


(2R*. 3R*) 


5 












(oxalate) 




120 




- Me 


3,4-diCfPh 


-NHCO- 


(2R*. 3R*) 


4 


4 




- Me 


4-FPh 


-NHCO- 


(2R*. 3R*) 


5 


22 




- Me 


2,4-diFPh 


-NHCO- 


(2R*. 3R*) 


5 


12 




- Me 


4-TfmPh 


-NHCO- 


(2R*. 3R*) 


5 


13 




- Me 


4-TfmPh 


-NHCO- 


(2R, 3R) 


5 



30 



35 



40 



45 



60 



55 



60 
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Table 17B 



Ar=2.4-diFPh 



Ex. X R 1 R 2 Y„ Stereo- Index 

No* chem« 



16 




Me 


4-ClPh 


-NHCO- 


(2R* , 


3R* ) 


5 


105 


— 


Me 


3-FPh 


-NHCO- 


(2R*, 


3R* ) 


5 


15 


— 


Me 


4-FPh 


-NHCO- 


(2R*, 


3R* ) 


5 


106 


-* 


Me 


3, 4-diFPh 


-NHCO- 


(2R*, 


3R* > 


5 


108 


— 


Me 


3,5-diFPh 


-NHCO- 


(2R*, 


3R*) 


5 


109 


— 


Me 


2-6-diFPh 


-NHCO- 


(2R*, 


3R*) 


5 


110 


— 


Me 


2-TfmPh 


-NHCO- 


(2R*, 


3R*) 


5 


66 


— 


Me 


3-Tf mPh 


-NHCO- 


<2R*, 


3R*) 


5 


17 




Me 


4-TfmPh 


-NHCO- 


(2R*, 


3R*) 


5 


65 




Me 


2-F-4-Tf i&Ph 


-NHCO- 


(2R*, 


3R* ) 


5 


67 


— 


Me 


4-CNPh 


-NHCO- 


(2R*, 


3R*) 


4 


159 




Me 


4-TfmOPh 


-NHCO- 


(2R*, 


3R*) 


5 


111 




Me 


4-t.Bu 


-NHCO- 


(2R*, 


3R*) 


5 


112 




Me 


-CHCl 2 


-NHCO- 


(2R*, 


3R*) 


5 


63 




Me 


5-Cll-2-Thi 


-NHCO- 


(2R*, 


3R*) 


5 


203 




Me 


6-cJU3~Pyr 


-NHCO- 


(2R*, 


3R*) 


5 


116 




Me 


2-Pyr 


-NHCO- 


(2R*, 


3R*) 


5 


117 




Et 


4-CJlPh 


-NHCO- 


(2R*, 


3R*) 


5 


123 




Me 


4-tB-uPh 


-NHCO- 


<2R*, 


3R*> 


4 


124 




Me 


4-MeOPh 


-NHCO- 


<2R*, 


3R*) 


5 


125 




Me 


4-MePh 


-NHCO- 


(2R*, 


3R*) 


5 


127 




Me 


2-Np 


-NHCO- 


(2R*, 


3R*) 


5 


130 




Me 


4-BzOPh 


-NHCO- 


(2R*, 


3R*) 


5 


135 




Me 


4-CSUPhtm 




{2R*, 


3R*) 


5 












(nitrate) 




139 




Me 


4-CfcPh 


-OCO- 


(2R*, 


3R*) 


5 
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Table 17B (cont) 



Ex. X R 1 R 2 Y„ Stereo- Index 

m n 

No. chem. 



142 - 

149 - 

150 - 



Me 

Et 
Et 



83 -CH(Me)- Me 
(C-4 isomer 1) 
8 3 -CH(Me)- Me 
(oxalate, C-4 isomer 2) 
202 - Et 2-Thp 



- N 3 



3 
O- 



(2R*, 3R*) 5 

( 2R* „ 3R* ) 5 

<2R*, ~3S*) 5 

(2R*, 3S*) 5 

{2R*, 3S*) 5 

(2R*, 3R*) 5 



Table 17C 

Ar«2-F-4-CiPh 



Ex. No. Xm R 1 R 2 Y n Stereochem. Index 



118 - Me 4-TfmPh -NHCO- (2R*. 3R*) 5 
163 - Me 4-CtfPh -NHCO- (2FV, 3R*) 5 

119 - Me 2-F-4-TfmPh -NHCO- (2R*, 3R*) S 
145 - Me - -Na (2R* t 3R*) 5 
151 - Et - -Na (2R% 3R*) 5 



Table 17D 

Ar=2-C*-4-FPh 



Ex. No. 




R1 


R2 


Y„ 


Stereochem. 


Index 


152 




- Me 




- -N 3 


(2R\ 3R*) 


5 
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Table 17E 



Ar=4-C£Ph 



10 



20 



25 



30 



35 



45 



Ex. No. 


Xm 


R1 


R2 


Yn 


Stereochem. 


Index 




70 




- Me 


2-F-4~TfmPh 


-NHCO- 


i An * An * v 

(2R*, 3R ) 




5 


141 




- Me 




-N 3 


(2R«, 3S*) 




5 








Table 17F 










Ar=4-FPh 
















Ex. No. 


Xm 


R 1 


R 2 


Yn 


Stereochem. 


Index 




122 




- Me 


4-CiPh 


-NHCO- 


(2R* ( 3R*) 




5 


147 




- Me 




-N 3 


(2R\ 3FV) 




5 








Table 17G 










Ar=4-BrPh 
















Ex. No. 


Xm 


R1 


R2 


Y n 


Stereochem. 


Index 




147 




- Ma 




■ -N 3 


(2R*, 3R*) 












Table 17H 










The compounds tested had the formula (l-2), In which Ar, R 1 , R 2 , jd and q 


are as defined In the Table. 




Ex. No. 


Ar 




RZ 


P 


q Stere- 


Index 














ochem. 






78 


2.4-diFPh 


Me 


2-F-4-TfmPh 


1 


0 (4R\ 5R*J 




5 












(oxalate) 






76 


4-CtfPh 


Me 


2-F-4-TfmPh 


1 


0 (4R* f 5R*) 




5 












(oxalate) 






41 


2,4-diFPh 


Me 


4-TfmPh 


1 


1 (4R*, 5R*) 




4 


39 


2,4-diFPh 


Me 


4-CePh 


1 


1 (4H\ 5R") 




4 



EXPERIMENT 8 

50 



Preventive activity against powdery mildew of cucumber 

55 Cucumber seedlings (variety Sagamlhanpaku) at the 3-4 leaf stage were sprayed with an aqueous 
suspension of the test compound at a concentration of 300 ppm (30 ml/3 pots). The seedlings were then kept 
for 24 hours at room temperature, after which they were inoculated with conldida of Sphaerotheca fultginea . 
After keeping the seedlings in a greenhouse for 7 days, the disease controlling index was evaluated on the 
basis of the diseased area on the third and fourth leaves. The results are shown in Table 18. 

60 

Table 18 



65 
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Preventive Activity against Powdery MHdew of Cucumber 

Except for Table 18Q, the compounds tested have the formula (1-1), in which Ar represents the groups 
shown at the beginning of each part of the Table and R 1 , R 2 , X and Y are as defined In the Table. 5 

Table 18A 



Ar=2,4-dlG£Ph 

















10 


Ex. No. 




R1 


R2 


Yn 


Stereochem. 


Index 




c 




ivie 






/OP* <3DM 

\c.n , on ; 


C 




6 




Me 


4-CfPh 


-NHCO- 


(2R*. 3R*) 
(oxalate) 


5 


15 


164 




Me 


4-CtfPh 


-NHCO- 


(2R\ 3S*) 
(oxalate) 


5 




10 




Me 


4~C£Ph 


-NHCO- 


(2R, 3R) 
(oxalate) 


5 




11 




Me 


2,4-diC^Ph 


-NHCO- 


(2R*, 3R*) 


5 


20 


120 




Me 


3^-dIC^Ph 


-NHCO- 


(2R*. 3R*) 


5 




22 




Me 


2,4-diFPh 


-NHCO- 


(2R*. 3R # ) 


5 




12 




Me 


4-TfmPh 


-NHCO- 


(2R # , 3R*) 


5 




13 




Me 


4rTfmPh 


-NHCO- 


(2R, 3R) 


5 


25 


121 




Me 


tBu 


-NHCO- 


(2R*. 3R*) 
(oxalate) 


5 


46 




Me 


4-TfmPh 


-SCO- 


(2R\ 3R*) 


5 




2 




Me 




N 3 


(2R*. 3R*) 


5 




154 


-CH 2 - 


Me 




Na 


(2R*, 3R*) 


5 


30 



35 



40 



45 



50 



55 



60 
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Table IBB 



Ar=2,4-diFPh 



Y n Stereo- Index 

chem. 



16 


- 


Me 


4-CJlPh 


-NHCO- 


(2R*, 


3R*) 


5 


105 


- 


Me 


3-FPh 


-NHCO- 


(2R*, 


3R*) 


5 


15 


- 


Me 


4-FPh 


-NHCO- 


(2R*, 


3R*) 


5 


155 


- 


Me 


2,4-aiFFh 


-NHCO- 


(2R*, 


3R*) 


5 


106 


- 1 


Me 


3 ,4-diFPh 


-NHCO- 


(2R*, 


3R*) 


5 


107 


- 


Me 


2,5-diFPh 


-NHC0- 


(2R*, 


3R*) 


5 


108 


- 


Me 


3,5-diFPh 


-NHCO- 


(2R*, 


3R*) 


5 


109 


- 


Me 


2,6-diFPh 


-NHCO- 


(2R*, 


3R*) 


5 


110 


- 


Me 


2-TfmPh 


-NHCO- 


(2R* r 


3R*) 


5 


66 


- 


Me 


3-T£mPh 


-NHCO- 


(2R*, 


3R*) 


5 


17 




Me 


4-TfmPh 


-NHCO- 


(2R*, 


3R*) 


4 


65 




Me 


2-F-4-TfmPh 


-NHCO- 


(2R*, 


3R*) 


5 


67 




Me 


4-CNPh 


-NHCO- 


(2R*, 


3R*) 


5 


159 




Me 


4-TfmOPh 


-NHCO- 


(2R*, 


3R*) 


5 


160 




Me 


4-TfmOPh 


-NHCO- 


(2R*, 


3S*) 


5 


111 




Me 


tBu 


-NHCO- 


<2R*, 


3R*) 


4 


112 




Me 


-CHCi 2 


-NHCO- 


(2R*, 


3R*) 


5 












(oxalate) 




113 




Me 


2 -Fur 


-NHCO- 


(2R*. 


3R*) 


5 












(oxalate) 




114 




Me 


2-Thi 


-NHCO- 


(2R*, 


3g*) 


5 


68 




Me 


5-C4-2-Thi 


-NHCO- 


(2R*, 


3R*) 


5 


203 




Me 


6-Cfc-3-Pyr 


-NHCO- 


(2R*, 


3R*) 


5 


115 




Me 


4-Pyr 


-NHCO- 


(2R*, 


3R*) 


5 


116 




Me 


2-Pyr 


-NHCO- 


(2R*, 


3R*) 


5 


117 




Et 


4-ClPH 


-NHCO- 


(2R*, 


3R*) 


5 



Ex, X R 1 R 2 
ra 

No. 
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Table 18B (cont) 



Ex. X R 1 R 2 Stereo- Index 

in n 

No. chein. 



123 


- 


Me 


4-tBuPh 


-NHCO- 


(2R*, 


3&*> 


5 


124 


- 


Me 


4-MeOPh 


-NHCO- 


<2R*, 


3R*) 


5 


125 


- 


Me 


4-MePh 


-NHCO- 


(2R*, 


3R*) 


5 


126 


- 


Me 


4-N(Me) 2 Ph 


-NHCO- 


(2R*, 


3R*) 


5 


128 


- 


Et 


2 , 5-diMe-3-Fur 


-NHCO- 


(2R*, 


3R*> 


5 


129 


- 


Et 1, 


3 , 5~tr iMe-4-Pyaz 


-NHCO- 


(2R*, 


3R*> 


5 


168 


- 


Me 


3-TfmPh 


-N(Me)CO- 


(2R*, 


3R*> 


5 


59 


- 


Me 


4-TfraPh 


-N(Me)CO- 


<2R*. 


3R*) 


5 


60 


- 


Me 


2-F-4-TfmPh 


-N(Me)CO- 


(2R*. 


3R*) 


5 


61. 


- 


Me 


4 -ClPh -N (Me )"CO-CH=CH- 


(2R*, 


3R*) 


5 


135 




Me 


4-CSt-Phtm 




(2R*, 


3R*) 


5 












(nitrate) 




139 




Me 


4-Ca.Ph 


-OCO- 


(2R*, 


3R*) 


5 


140 




Me 


4-TfmPh 


-OCO- 


(2R*, 


3R*) 


S 


51 




Me 


4-TfraPh 


-sco~ 


(2R*, 


3R*) 


5 


142 




Me 




- N 3 


(2R*. 


3R*) 


5 


99 




Me 




" N 3 


(2R, 


3R) 


5 


143 




Me 




~ N 3 


(2R*. 


3S*> 


5 


144 




Me 




- N 3 


(2S, 


3R) 


5 


149 




Et 




~»3 


(2R*, 


3R*) 


5 


150 




Et 




" N 3 


(2R*. 


3S*) 


5 


83 


-CH(Me) 


- Me 




~ M 3 


(2R*, 


3S*) 


5 


(C- 


4 isomer 1) 












83 


-CH(Me) 


- Me 




~ N 3 


(2R*, 


3S*) 


5 


(oxalate, 


C-4 isomer 2 ) 










153 


-CH 2 - 


Me 




~ N 3 


(2R*, 


3S*) 


5 
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Table 18B Ccont) 



Ex. X 

n 

No. 



R 1 R 2 



Stereo- Index 
chem. 



81 -(CH 2>2 - 



204 - 
202 - 



Me 

Et Me 
Et 2-Thp 



-0SCL 

4. 

-0- 



(2R*, 3S*) 5 
(oxalate) 

<2R*, 3R*) 5 

(2R*, 3R*) 5 



Table 18C 



Ar=2-F-4-C^Ph 



Ex. No. 


Xm 




R1 


R* 


Y n 


Stereochem. 


Index 




118 




- Me 




4-TfmPh 


-NHCO- 


(2R*. 3R*) 




5 


163 




- Me 




4-C^Ph 


-NHCO- 


(2R*, 3R*) 




5 


119 




- Me 




2-F-4-TfmPh 


-NHCO- 


(2R*, 3R*) 




5 










Table 18D 










Ar=4-C£Ph 


















Ex. No. 


Xm 




R< 


R2 


Yn 


Stereochem. 


Index 




205 




- Me 




4~C£Ph 


-NHCO- 


(2R\ 3R*) 




5 


206 




- Me 




4-C^Ph 


-NHCO- 


(2R*. 3S*) 




5 


70 




• Me 




2-F-4-TfmPh 


-NHCO- 


(2R*. 3R*} 




5 


142 




- Me 






-N 3 


(2R% 3R*) 




5 














(oxalate) 






143 




- Me 






-N 3 


(2R\ 3S*) 




5 














(oxalate) 














Table 1BE 










Ar-4-FPh 


















Ex. No. 


Xm 




R 1 


R2 


Yn 


Stereochem. 


Index 




122 




- Me 




4-CtfPh 


-NHCO- 


(2R\ 3R*) 




5 


147 




- Me 






-Ns 


(2R\ 3R*) 




5 
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Table 18F 



Ar«4-BrPh 



Ex. No. 


Xm 




R2 


Y n 


Stereochem. 


Index 


148 




- Me 




- -N 3 


(2R*. 3R*) 


5 



10 

Table 18Q 

The compounds tasted had the formula (1-2) in which Ar, R 1 , R g t g and g are as defined In the Table. w 



Ex. No. Ar R i R 2 fi ^ stere . , ndex 
ochem. 



39 


2,4-diFPh 


Me 


4-C^Ph 


1 0 


(4FT, 5R*) 
(oxalate) 


5 


78 


2.4-dlFPh 


Me 


4-F-4-TfmPh 


1 0 


(4R*, 5R*) 
(oxalate) 


5 


76 


4~C£Ph 


Me 


2-F-4rTfmPh 


1 0 


(4R*. 5R*) 
(oxalate) 


5 


72 


2,4-dlFPh 


Me 


3-TfmPh 


1 1 


(4R\ 5R*) 


5 


71 


2,4-dlFPh 


Me 


4-C^Ph 


1 1 


5R*) 
(oxalate) 


5 


75 


4-C^Ph 


Me 


4-TfmPh 


1 1 


(4R\ 5R*) 


5 



25 



30 



EXPERIMENT 9 

35 

Prevention activity against apple scab 

Apple seedlings at the 3-4 leaf stage were sprayed with an aqueous suspension of the test compound at a 
concentration of 300 ppm (30 ml/3 pots). The seedlings were then kept for 24 hours at room temperature, after 40 
which they were Inoculated with the fungus, Venturla Inaequalfs , by spraying a spore suspension of the fungus 
over the seedlings. After Inoculation, the seedlings were kept In a moist chamber for 3 days at 20 - 22° C and 
then moved to a greenhouse at 20 - 22° C for 10 days. The disease controlling Index was given on the basis of 
the diseased area on the third and fourth leaves. The results are shown in Table 19. 

45 

Table 19 



50 

Preventive Activity against Apple Scab 

Except for Table 1 9F, the compounds tested have the formula (1-1), in which Ar represents the group shown 
at the beginning of each part of the Table and R 1 , R 2 , X and Y are as defined in the Table. 

55 



60 



65 
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Table 19A 



Ar=2,4-diC£Ph 



Ex No Xm 


R 1 


R 2 


Tn 


oiereocnern. 


Index 


5 - 


Me 


4-C*Ph 


-NHCO- 


(2R*, 3R*) 
(oxalate) 


5 


10 - 


Me 


4-C^Ph 


-NHCO- 


(2R, 3R) 
(oxalate) 


5 


11 - 


Me 


2,4-dlC^Ph 


-NHCO- 


(2R*. 3R*) 


5 


4 - 


Me 


4-FPh 


-NHCO- 


(2R*, 3R*) 


5 


12 - 


Me 


4-TfmPh 


-NHCO- 


(2R\ 3R*) 


5 


121 - 


Me 


tBu 


-NHCO- 


(2R% 3R*) 
(oxalate) 


5 


46 - 


Me 


4-TfmPh 


-SCO- 


(2R*. 3R*J 


5 


2 - 


Me 




-N 3 


(2R*, 3R*) 


5 


154 -CH2- 


Me 




-N 3 


(2R*. 3R*) 


5 



Table 19B 



Ar=2,4-diFPh 



Ex. X m R 1 R 2 y q Stereo- Index 

No, chem. 



16 Me 4-Cfl.Ph -NHCO- (2R*, 3R* ) 5 

105 - Me 3-FPh -NHCO- (2R*, 3R* ) 5 

IBS - Me 2,4-diFPh -NHCO- (2R*, 3R* ) 5 
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Table 19B (cont) 



Stereo- Index 
cheiru 



106 


- 


Me 


3,4-diFPh 


-NHCO- 


(2R*, 


3R*> 


5 


107 


- 


Me 


2,5-diFPh 


-NHCO- 


<2R*, 


3R*> 


5 


108 


- 


Me 


3,5-diFPfc 


-NHCO- 


(2R*, 


3R*) 


S 


109 


- 


Me 


2,6-diFPh 


-NHCO- 


(2R*, 


3R*) 


5 


159 


- 


Me 


4-TfraOPh. 


^NHCO- 


( 2R* , 


3R*) 


5 


160 


- 


Me 


4 r TfmOPh 


-NHCO- 


(2R*, 


3S*) 


5 


111 


- 


Me 




-NHCO- 


(2R*. 


3R*) 


4 


114 


- 


Me 


2-Thi 


-NHCO- 


(2R*, 


3R*) 


5 


63 


- 


Me 


5-Cl-2-Thi 


-NHCO- 


C2R*, 


3R*) 


5 


203 


- 


Me 


6_cl-3-Pyx 


-NHCO- 


(2R*, 


3R*) 


5 


116 


- 


Me 


2-Pyr 


-NHCO- 


(2R*, 


3R*) 


5 


117 




Et 


4-CS.Ph 


-NHCO- 


(2R*, 


3R*) 


5 


123 




Me 


4-t.BuPh 


-NHCO- 


(2R*, 


3R*> 


5" 


124 




Me 


4-MeOPh 


-NHCO- 


(2R*, 


3R*) 


5 


125 




Me 


4-MePb 


-NHCO- 


(2R*, 


3R*) 


5 


168 




Me 


3-TfmPh 


-N(Me)CQ- 


(2R*, 


3R*) 


5 


59 




Me 


'4^TfmPh 


-N(Me)C0- 


<2R*, 


3R*) 


5 


61 




Me 


4-CiPh 


-N(Me)CO-CH=CH- 


(2R*, 


3R*) 


5 


142 




Me 




" N 3 


(2R*, 


3R*) 


5 


99 




Me 




~ N 3 


(2R, 


3R) 


5 


149 




Et 




" N 3 


(2R*, 


3R*) 


5 


150 




Et 




- N 3 


(2R*, 


3S* ) 


5 


83 


-CH(Me) 


- Me 




" N 3 


(2R*, 


3S* ) 


5 


(C- 


4 isomer 1) 












83 


-CH(Me) 


- Me 




~ N 3 


(2R*, 


3S*) 


5 


(oxalate. 


C-4 


isomer 2) 










153 


-CH 2 - 


Me 




~ N 3 


<2R*, 


3S*) 


5 



Ex. 
No. 
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Table 19B (cont) 



Ex. 
No. 



R 



Stereo- Index 
chem. 



81 -{CH 2 ) 2 - 



204 - 
202 - 



Me 

Et 
Et 



Me 

2-Thp 



" N 3 

~oso 
-o- 



2 



(2R*, 3S*) 5 
(oxalate) 

(2R*, 3&*) 5 

(2R*, 3R*) 5 



Table 19C 

Ar = 2-F-4-CfPh 



Ex. No. 


Xm 


R1 


R a 


Yn 


Stereochem. 


Index 




118 
163 
119 




- Me 

- Me 

- Me 


4-TfmPh 

4-C£Ph 

2-F-4-TfmPh 


-NHCO- 
-NHCO- 
-NHCO- 


(2R\ 3R*) 
(2R*, 3R*) 
(2R*, 3R*) 




5 
5 
5 


Ar=4-CfPh 






Table 19D 










Ex. No. 


Xm 




R2 


Yn 


Stereochem. 


Index 




205 
63 

141 


-Me 


4-C£Ph 
Me 

Me 




-NHCO- 
-N 3 

-N 3 


(2R% 3R # ) 
(2R\ 3R*) 
(oxalate) 
(2R*. 3S*) 
(oxalate) 




5 
5 

5 



Table 19E 

Ar=»4-FPh 



Ex. No. 


Xm 


R1 


R2 


Y n 


Stereochem. 


Index 


122 
147 




- Me 

- Me 


4-C£Ph 


-NHCO- 
-N 3 


(2R fr , 3R*) 
(2R*. 3R*) 


5 
5 
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Table 19E 



Ar=4-BrPh 



Ex. No. 


Xm 


R1 


R2 




Stereochem. 


Index 


148 




- Me 




- -N 8 


(2R\ 3R*) 


5 



10 

Table 19F 



The compounds tested has the formula (I-2), in which Ar, R 1 , R 2 , g and q are as defined in the Table. 



Ex. No. 


Ar 


R1 


R2 


E 3 




Stere- 
ochem. 


Index 


15 


76 




Me 


2-F~4-TfmPh 


1 


0 


(2R\ 3R*) 


5 
















(oxalate) 






72 


2,4-dlFPh 


Me 


3-TfmPh 


1 


1 


(2R*. 3R*) 


5 




73 


4-CtfPh 


Me 


4-TfmPh 


1. 


1 


(2R*. 3R*) 


5 ' 


20 



The disease controlling Index shown In the foregoing Tables 1 1 to 19 is Indicated by the following codes: 
5~no disease (complete control) 

4— disease rate is less than 100/o of the untreated plant 25 
3»dlsease rate is 10% - 30% of the untreated plant 
2-disease rate is 30% - SOQfo of the untreated plant 
1 -disease rate is 50% - 70% of the untreated plant 
0-dlsease rate is almost same as the untreated plant. 
The compounds of the present invention are also useful for the therapeutic treatment of fungal Infections In 30 
humans and other animals, as Is illustrated by the following Experiments: 



EXPERIMENT 10 

35 

Groups of mice (each group contained 10 mice) were Inoculated with 7 to 9 x 10 s spores per mouse of 
Candida albicans . 1 , 4, and 24 hours after the inoculation, each mouse was orally administered 20 mg/kg of the 
test compound each time. The anti-fungal activity was assessed by the survival rate 9 days after infection. The 
survival rate was recorded as 0% 2 days after infection in an untreated (control) group. The results are 
reported in the following Table 20: 40 

The experiment was also carried out employing the known compound, ketoconazole, and a similar 
compound disclosed in Japanese Patent Publication Kokai No. Sho 59-82574, 3-(4-chlorobenzoy- 
lamlno)-2-(2,4-dichlorophenyl)-1-(1H-1 ) 2 l 4-triazoM-yl)-2-propanol l referred to in this Table as "Compound X". 

45 



50 



55 



60 
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Table 20 



Compound Survival 
of Example No. Rate {%) 



4 


90 


5 


100 


>o 


100 


12 


100 


13 


100 


17 


100 


20 


100 


21 


90 


22 


90 


35 


90 


37 


100 


39 


90 


41 


100 


42 


90 


46 


90 


50 


100 


51 


100 


52 


100 


53 


100 


54 


100 


55 


100 


56 


80 


57 


100 


59 


100 


60 


100 


61 


100 


65 


100 


66 


100 
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Table 20 (cont) 



Compound Survival 
of Example No. Rate (%) 



w 



67 100 

« 100 1S 

70 100 

71 100 

72 100 ^ 
76 10O 

78 100 

104 100 25 

156 100 

ketoconazole 50 

compound X 50 & 



35 



EXPERIMENT 11 40 

Following essentially the same procedure as that described In Experiment 10, mice were Infected with 
Candida albicans , and treated orally with various compounds of the Invention, as shown In the following Table 
21. Fifteen days after infection (or fourteen days In the case of the compounds of Example IMos. 5 and 10), 
EDso values were determined and are reported in the following Table 21. 45 



Table 21 



Compound of Example 
No. 


EDso (mg/kg) 


5 


7.07 


10 


<2.5 


17 


0.86 


46 


0.73 


54 


1.22 


59 


0.66 


65 


< 0.625 


67 


1.25 


103 


0.48 


ketoconazole 


31.4 



SO 



55 



As can be seen from the above results, the compounds of the present Invention have antl-fungal activities 65 
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far better than the activities of the commerlcally available ketoconazole or the most potent anti-fungal acltMty 
of the control compound described in Japanese Patent Publication Kokal No. Sho 59-62574. 

Claims 

1 . Compounds of formula (I) : 



10 "N 
/ \\ 

CH CH OR 3 X m -Y n -R 2 
N I I / 

15 N N-CH 2 -C-CH (I) 

Ar R 1 



20 

In which: 

Ar represents a phenyl group or a phenyl group having one or two halogen and/or trifluoromethyl 
substituents: 

R 1 represents a Ci - Ce alkyl group or, where Ft 3 and -XnrYn-R 2 together represent said group of formula 

25 (ll) f R 1 represents a hydrogen atom or a Ct - C 6 alkyl group; . 

X represents a Ci -C6 alkylene group, a C2 - Cb aliphatic hydrocarbon group having one or two 
carbon-carbon double bonds, a C2 - Ce aliphatic hydrocarbon group having one or two carbon-carbon 
triple bonds, a C3-C6 cycioalkylene group, a C3-C6 cycloalkylene group having one or two 
carbon-carbon doublB bonds, a (C1 - C3 alkylene)-(Ca - Ce cycloalkylene) group or a (Ca - Cb 

30 cycloalkyleneHCi - C3 alkylene) group; 

misOoM: 

-Yn-R 2 represents the azido group, the phthalimido group, the l-oxo^^-dihydro-d-isoindolyl group, or 
the phthalimido group or 1-oxo-2,3-dihydro-2-isoindoly1 group having at least one of substituents (a), 
defined below; 
35 or 

Y represents a group of formula -N(R 6 )CO-, -N(R 6 )CO-CH~CH-, -O-CO-, -OCO-CH = CH-, -S-CO- or 
-S-CO-CH CH-, in which : 

R 5 represents a hydrogen atom or a C1 - C4 alkyl group; 
nisOoM; 

40 R 2 represents a Ci - C© alkyl group, a C1 - Ce haloalkyl group, a phenyl group, a phenyl group having at 

least one of substituents (a), defined below, a naphthyl group or a heterocyclic group having 5 or 6 ring 
atoms of which from 1 to 3 are nitrogen and/or oxygen and/or sulphur hetero-atoms, said heterocyclic 
group being unsubstituted or having from 1 to 3 of substituents (b), defined below; and 
R3 represents a hydrogen atom; 

45 or 

R 3 and -Xm-Yn-R 2 together represent a group of formula (II) : 



50 



55 



O 
II 

CH 2 (C)p-(CH«CH)a-R 2 
/ \ / 
N 

I 



(ID 



in which: 

R 2 is as defined above; 
60 p_ls0or1;and 
q is 0 or 1 ; 



substituents (a): 

Ci - C4 alkyl groups, C1 - C4 haloalkyl groups, C1 - C4 aikoxy groups, C1 - C4 haloalkoxy groups, halogen 
65 atoms, nltro groups, cyano groups, hydroxy groups, benzyloxy groups, hydroxymethyl groups, groups of 
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formula -CH2-OCO-R 7 , groups of formula -CO-R 6 , groups of formula -COOR 7 groups of formula -SO r R 7 , 
amino groups, mono- and dl- alkylamino groups in which each alkyl group is Ci - C* and carboxyllc 
acylamino groups; 

substituents (b) : 

C1 - C 4 alkyl groups, C1 - C4 haloalkyl groups, halogen atoms, cyano groups and nltro groups; 

R e represents a Ci - Ce alkyl group or a C1 - Ce haloalkyl group; 

R 7 represents a Ci - Ce alkyl group; 

r Is 0,1 or 2; and 

acid addition salts thereof. 

2. Compounds according to Claim 1 , In which Ar represents a phenyl group having one or two halogen 
substituents. 

3. Compounds according to Claim 1, In which Ar represents a phenyl group having onB or two fluorine 
and/or chlorine substituents. 

4. Compounds according to Claim 1, In which Ar represents a 4-chlorophenyl group, a 4-fiuorophenyl 
group, a 2,4-dichlorophenyl group, a 2,4-difluorophenyI group, a 2-chloro-4-fluorophenyl group or a 
4-chloro~2-fluorophenyl group. 

5. Compounds according to any one of Claims 1 to 4, in which R 1 represents a Ci - C3 alkyl group. 

6. Compounds according to any one of Claims 1 to 4, In which R 1 represents a methyl or ethyl group. 

7. Compounds according to any one of Claims 1 to 6, in which X represents a Ci or C'2 alkylene group. 

8. Compounds according to any one of Claims 1 to 6, In which m is 0. 

9. Compounds according to any one of Claims 1 to 8, in which -Y n -R 2 represents the azfdo group. 

10. Compounds according to any one of Claims 1 to 8, In which Y represents a group of formula 
-N(R 5 )CO-, -N(R*)CO-CH «= CH-, -S-CO- or -S-CO-CH - CH-, in which: 

R5 represents a hydrogen atom or a Ci - C4 alkyl group. 

11. Compounds according to any one of Claims 1 to 8 and 10, In which R 2 represents a phenyl group 
having one or two substituents selected from halogen atoms and trifluoromethyl, trtfluoromethoxy and 
cyano groups. 

12. Compounds according to Claim 1 , In which: 

Ar represents a phenyl group having one or two halogen substituents; 

R1 represents a Ci - Ca alkyl group; 

m is 0 or X represents a Ci or C2 aJkyiene group; 

Y represents a group of formula -N(R 6 )CO, -N(R a )CO-CH CH-, -S-CO- or -S-CO-CH - CH- In which: 
R B represents a hydrogen atom or a Ci - C4 alkyl group; and 

R2 represents a phenyl group having one or two substituents selected from halogen atoms and 

trtfluoromethyl, trlfluoromethoxy and cyano groups; 

or 

-Y n -R 2 represents an azido group. 

13. Compounds according to Claim 1, in which: 

Ar represents a phenyl group having one or two fluorine and/or chlorine substituents; 

R 1 represents a methyl or ethyl grou p ; 

m Is 0 or X represents a Ci or C2 alkylene group; 

Y represents a group of formula -N(R 5 ) CO-, -N(R 5 )CO-CH«=CH-, -S-CO- or -S-CO-CH « CH-, in which: 
R s represents a hydrogen atom or a Ci - C4 alkyl group ; and 

R2 represents a phenyl group having one or two substituents selected from halogen atoms and 

trifluoromethyl. trlfluoromethoxy and cyano groups; 

or 

-Yn-R 2 represents an azido group. 

14. Compounds according to Claim 1 , in which: 
R 1 represents a methyl or ethyl group; 

m is 0 or X represents a Ci or C2 alkylene group; 

Yrepresentsagroup of formula -N(R*} CO-, -N(R B )CO-CH« CH-, -S-CO- or -S-CO-CH - CH-, in which: 
R5 represents a hydrogen atom or a Ci - C4 alkyl group; 

R 2 represents a phenyl group having one or two substituents selected from halogen atoms and 

trifluoromethyl, trifluoromethoxy and cyano groups; 

or 

-Yn-R 2 represents an azido group; and 

Ar represents a 4-chlorophenyl group, a 4-fiuorophenyl group, a 2,4-dichlorophenyl group, a 
2,4-difluorophenyI group, a 2-chloro-4-f luorophenyl group or a4-chloro-2-fluorophenyl group. 

15. 2-(2.4-Dichlorophenyl)-1-(1H-1,2^ and 
acid addition salts thereof. 

16. 2-(2,4-Dffluorophenyl)-3-[2-fluoro^-(M^^ 
nol and acid addition salts thereof. 

17. 3-(4-Chlorobenzoylamlno)-2-(2 l 4-dffluorophenyl)-1-(1H-1,2 l 4-triazol-1-yl)-2-penta^ and acid addi- 
tion salts thereof. 



141 



EP 0 332 387 A1 



18. 3-A2ido-2-{2 l 4-dmuoropheny!)-1-(1H-1,2,4-trlazol-1-yt)-2-butanol and acid addition salts thereof. 
19. a-AzIdo-a-C^hloro^-fluorophenylJ-l-flH-l^^triazol-l-ylJ-a-butanol and acid addition salt9 
thereof. 

20. 3-A2ido-2-(2,4-dtfluorophenyl)-1-(1H-1,2 l 4-triazol-1-yl)-2-pentanol and acid addition salts thereof. 

21. 3-Azldo-2-(2-chloro-4-fluorophenyl)-1.(1H-1,2 ) 4-trla2ol-1-yl)-2-pentanoI and acid addition salts 
thereof. 

22. 4-Azido-2-(2,4-dlfluorophenyl)-3-methyt-1-(1H-1,2,4-triazot-1-yl)-2--pentanol and acid addition salts 
thereof. 

23. 4-Azido-2-(2,4<ilfluorophenyl)-3-m^ and acid addition salts 
thereof. 

24. 4-Azido-2-(2,4^ich!orophenyl)-3-m9thyl-1-(1H-1,2.4-trla20l-1-y1)-2-butano] and acid addition salts 
thereof. 

25. 3-Azido-2-(2,4-dichlorophenyl)-1-(1 H-1 ,2,4-triazol-1-yl)-2-pentanol and acid addition salts thereof. 

26. 2-(4-Chlorophenyl)-1-(1H-1,2,4-trto^ and acid 
addition salts thereof. 

27. 2-(2 I 4-Difluoropheny1)-1-(1H1,2 i 4^ and 
acid addition salts thereof. 

28. 3-(4-Cyanobenzoylam1no)-2-(2,4-dffluorophen^ and acid addi- 
tion salts thereof. 

29. 2-(4-Chlorophenyl)-3-[2-f luoro-4-(trifluoromethyl)-benzoylamlno]-1 -(1 H-1 ,2,4-triazoM -yl)-2-butanol 
and acid addition salts thereof. 

30. 2- (2 I 4-Dlchlorophenyl)-1-(1H-1 ) 2,4-triazol-^^ and acid 
addition salts thereof. 

31. 3- (4-ChIoroclnnamoylamino)-2-(2,4-dffluora and acid addi- 
tion salts thereof . 

32. 2-{2 l 4-Dffluorophenyl)-1-(1H-1,2,4-tri^ 
l]amino}-2-butanoi and acid addition salts thereof. 

33. 2-(2,4-Dffluorophenyl)-3-jN-[2-fluoro-4-(trifluoromethyl)benzoyl]-N-methyla 
zol-1 -yi)-2-butanol and acid addition salts thereof. 

34. An agrochemlcal composition comprising an agriculturally acceptable carrier or diluent in admixture 
with at least one fungicide, In which the fungicide is at least one compound of formula (I) : 



N 

/ W 

CH CH OR3 Xn-Yn-R* 
"I I / 

N N-CH 2 -C-CH (I) 

i v . 
Ar R 1 



in which: 

Ar represents a phenyl group or a phenyl group having one or two halogen atoms and/or trifluoromethyi 
substituents; 

R 1 represents a Ci - Cs alkyl group or, where R a and -Xm-Y n -R 2 together represent said group of formula 
(II), R 1 represents a hydrogen atom or a Ci - Ce alkyl group; 

X represents a Ci-Cs alkylene group, a C2-Ce aliphatic hydrocarbon group having one or two 
carbon-carbon double bonds, a C2 - Ce aliphatic hydrocarbon group having one or two carbon-carbon 
triple bonds, a Ca - Ce cycloalkyiene group, a C3-C6 cycloalkylene group having one or two 
carbon-carbon double bonds, a (Ci - C3 alkylene)-(C3 - Ce cycloalkylene) group or a (C3 - Ce 
cycloalky!ene)-(Ci - Cs alkylene) group; 
m is 0 or 1 ; 

-Yn-R 2 represents the azido group, the phthalimldo group, the 1-oxo-2,3-dlhydro-2-isoindolyl group, the 
phthalimido group or 1-oxo-2,3-dlhydro-2-lsoindolyl group having at least one of substituents (a), defined 
below, a protected hydroxy group or a group of formula -OSO2R 4 , In which: 

R 4 represents a Ci - C4 alkyl group, a Ci - C4 haloafkyl group, a phenyl group or a phenyl group having 

one substituent selected from nitro groups, halogen atoms and Ci - C4 alkyl groups; 

or 

Y represents a group of formula -N(R6)CO- ( -N(R*)CO-CH«CH-, -O-CO-, -0-CO-CH=CH-, -S-CO- or 
-S-CO-CH «Chh in which: 

R 5 represents a hydrogen atom or a Ci - C4 alkyl group; 
nisOorl; 
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R 2 represents a Ci - Ce alkyl group, a Ci - Ce haloalkyl group, a phenyl group, a phenyl group having at 
least one of substltuents (a), defined below, a naphthyl group or a heterocyclic group having S or 6 ring 
atoms of which from 1 to 3 are nitrogen and/or oxygen and/or sulphur hetero-atoms, said heterocyclic 
group being unsubstttuted or having from 1 to 3 of substltuents (b), defined below; and 

R 3 represents a hydrogen atom ; 5 
or 

R 3 and -Xm-Y n -R 2 together represent a group of formula (II) : 

O 10 
II 

CH 2 (C) p -(CH=CH) a -R2 

I (II). 
In which: 

R 2 is as defined above ; 20 

£ Is 0 or 1 ; and 

aJsOorl; 

substltuents (a): 

Ci - C 4 alkyi groups, Ci - Ce haloalkyl groups, Ci - C4 alkoxy groups, Ci - C4 haloalkoxy groups, halogen 25 
atoms, nltro groups, cyano groups, hydroxy groups, be nzyloxy groups, hydroxymethy! groups, groups of 
formula -CH2-OCO-R 7 , groups of formula -CO-R 6 , groups of formula -COOR 7 , groups of formula -SOrR 7 , 
amino groups, mono- and dl- alkylamino groups in which each alkyl group is Ci - C4 and carboxyllc 
acylamino groups; 

30 

substltuents (b): 

Ci - C4 alkyl groups, Ci - C4 haloalkyl groups, halogen atoms, cyano groups and nltro groups; 
R 5 represents a Ci - Ce alkyl group or a Ci - Ce haloalkyl group; 
R 7 represents a Ci - Ce alkyl group; 

rls0,1or2; 35 
or an acid addition salt thereof. 

35. A composition according to Claim 34, in which said fungicide is a compound according to any one of 
Claims 1 to 33. 

36. A composition according to Claim 34, in which said fungicide is at least one of: 2-(2,4-dlchtorophe- 
nyl)-1-(1H-1,2,4-tria^Gl-1-yl)^ 40 

2- (2,4-drfluorophenyl)^[2-fiuoro-4-(trifluoromethyl)-benzoylamino]-1-(1H-1 ,2,4-trlazoM-yl)-2-butanol; 

3- (4<>hlorobenzoylamino)-2-(2,4-dffl^ 
3-azido-2-(2,4-dtfluorophenyl)-H 

3-azldo-2-(4^hloro-2-fluorophenyl)-1-(1H-1,2,4-triazoi-1-yl)-2-butanol; 

3-a*ldo-2-(2,4^ifluorophenylH^^ 45 

3- azldo-2-(2-chloro-4-fluorophenyl)-1 -(1 H-1 f 2,4-triazol-1-yl)-2-pentanol ; 

4- azldo-2-(2 f 4-difluorophenyl)-3-methyl-1-(tH-1,2,4-trlazo!--1--yl)-2-pentanol; 
4-azldo-2-(2,4-difluorophenyl) -3-methyl-1 -(1 H-1 ,2,4-trlazo1-1 -yl)-2-butano1 ; 
4-azido-2-(2,4-dlchlorophenyl)-3-methyM -(1 H-1 ,2,4-triazol-l -yl)-2-butanol ; and 

3-azido-2-(2,4-dichlorophenyi)-1-(1^^ 50 
or an acid addition salt thereof. 

37. A fungicidal pharmaceutical composition comprising a pharmaceutical^ acceptable carrier or diluent 
in admixture with at least one fungicide, in which the fungicide is at least one compound of formula (I), as 
defined In Claim 34. 

3B. A composition according to Claim 37, in which said fungicide is a compound according to any one of 55 
Claims 1 to 33. 

39. A composition according to Claim 37, In which said fungicide is at least one of: 2-(4-chlorophe- 
nyl)-1-(1H-1,2,4-triazol-1-yl)-3-[4-(trifIuoromethyl)benzoylamlno3-2-butanol; 
2-(2 l 4-dmuorophenyl)-1-(1H-1,2,4-triazol-^^ 

2- (2,4-dffluoropheny1)-3-[2-fluoro^(trlfluorom $0 

3- (4-cyanobenzoylamino)-2-(2,4-dlfluorophenyl)-1-(1H-1 ,2,4-triazol-l -yl)-2-butanol; 
2-(4-chlorophenyl)^-[2-1luoro^(trifluorom 

2- (2,4-dichlorophenyl)-1-(1H-1,2,4^ 

3- (4-ch!orocinnamoylamino) -2-(2,4^ 

2-(2,4KjlfluorophenyI)-1-(1H-1 t 2,4-triazol-1^ 65 
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10 



SO 



35 



40 



45 



50 



55 



60 



65 



no1;and 

2-(2,4-difluorophenyl)^4N-[2-fl^ 
1-yl)-2-butanol; 

or a pharmaceutical^ acceptable acid addition salt thereof. 

40. A process for preparing a compound according to any one of Claims 1 to 33, which process 
comprises: 

(a) reacting a compound of formula (MIA) : 



N 

/ \\ 

CH CH OR 3 X m -ZH 
HI I / 

15 N N-CH 2 -C-CH (I HA) 

Ar Rl 

20 

[in which: 

R 1 , R 3 . X, m and Ar are as defined in Claim 1 ; and 

Z represents an oxygen or sulphur atom or a group of formula -NH- or -N(CHR 8 R 9 )~, In which R 8 and 
R 9 are the same or different and each represents a hydrogen atom or a methyl or ethyl group] 
25 with a compound of formula (V) : 

R 2 -COOH (V) 

(in which R 2 ' represents any of the groups defined in Claim 1 for R 2 or represents a group of formula 
rz-CH=CH- and R 2 is as defined in Claim 1) or with a reactive derivative thereof, to give a 
compound of formula (I') : 



N 

/ W 

CH CH OH X m -ZCOR2* 
II I I / 

N N-CH 2 -C-CH (I') 

Ar Rl 



fin which R 1 , R 2 \ Ar, X, Z and m are as defined above) ; 
(b) reacting a compound of formula (X'): 



N 

/ W 

CH CH OH NHR' 
II I I / 

N N-CH 2 -C-CH (X » ) 

i \ ; 

Ar Rl 



(in which: R 1 and Ar are as defined above, and R' represents a hydrogen atom or R 2 ) 
with formaldehyde, to give a compound of formula (X") : 
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N CH 2 
/ W / \ 

CH CH O N-R 1 

II t I / * 

N N-CH 2 -C-CH . (X" ) 

Ar r! 

10 



(in which R 1 , Ar and R' are as defined above) 

and, where R' represents a hydrogen atom, reacting said compound of formula (X") with a 
compound of formula (XVII) : is 
R2-(CH = CH)n-COOH (XVII) 

(In which R z is as defined above, and n is 0 or 1) or with a reactive derivative thereof, to give a 
compound of formula (Ig): 

20 

N CH 2 O 

/ \\ / \ II 

CH CH O N-C-(CH=CH) n -R 2 

II I | / 25 

N N-CH 2 -C-CH (Ig) 

Ar Rl 

30 

(in which R 1 , R 2 , Ar and n are as defined above) ; 
or 

(c) reacting said compound of formula (IIIA) in which Z represents an oxygen atom with a 
compound of formula (V') : R 4 -S02-OH (V') 35 
(in which R 4 Is as defined above) or with a reactive derivative thereof, to give a compound of formula 
(IHB): 



/ \\ 

CH CH OR3 X m -0-S0 2 -R4 
II I I / ■ 

N N-CH 2 -C-CH ( I I IB) 

Ar Rl 



50 

(In which R 1 , R 3 , R 4 , X, m and Ar are as defined 

above) ; 

or 

(d) reacting said compound of formula (IIIA) in which Z represents a group of formula -NH- with 
phthalic acid, a substituted phthalic acid in which the substituent Is at least one of substituents (a), or 55 
a reactive derivative of said phthalic acid or substituted phthalic acid, to give a compound of formula 

. (I) in which -Yn-R 2 represents the phthalimido group or a substituted phthalimido group; 
or 

(e) reacting a compound of formula (NIC) : 

60 
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N 

/ W 

CH CH OR 3 X m -0-Y 
It I I / 

N N-CH 2 -C-CH (IIIC) 

I \ - 
Ar Rl 



(in which R 1 . R 3 , X, m and Ar are as defined above, and Y represents a hydrogen atom or a 
hydroxy-protectlng group) or a corresponding oxlrane compound in which m is 0, Y represents a 
15 hydrogen atom and the two hydroxy groups are condensed to form an oxlrane group with an aJkaii 

metal azide to give a compound of formula (HID): 



20 



25 



N 

/ \\ 

CH CH OR 3 X m -N 3 

M I I / 

N N-CH 2 -C-CH 

Ar R 1 



(HID) 



30 (in which R 1 , R 3 , X, m and Ar are as defined above). 

41 . The use for the manufacture of a medicament for the treatment or prophylaxis of fungal infections of 
a compound of formula (I), as defined in Claim 34, or of a pharmaceutical^ acceptable acid addition salt 
thereof. 

42. The use according to Claim 41 of a compound according to any one of Claims 1 to 33. 
35 43. The use according to Claim 41 of any one of the compounds referred to in Claim 39. 

44. The use for the manufacture of a fungicide for agrochemicaJ use of a compound of formula (I), as 
defined in Cialm 34, or of an acid addition satt thereof. 

45. The use according to Claim 44 of a compound according to any one of Claims 1 to 33. 

46. The use according to Claim 44 of any one of the compounds referred to in Claim 36. 

40 47. A process for protecting plants, seeds, and portions of plants or seeds from fungal infection, which 

comprises applying to said plants, seeds, portions of plants or seeds or a locus Including the same at 
least one compound of formula (I) or an acid addition salt thereof, as defined In Claim 34. 

Claims for the following Contracting State: GR 

45 

1 . Compounds for agrochemicaJ use having the formula (I) : 



50 



N 

/ \\ 

CH CH OR 3 X ra -Yn-R 2 

N I I / 

N N-CH 2 -C-CH (I) 

55 | \ 

Ar Rl 



60 in which: 

Ar represents a phenyl group or a phenyl group having one or two halogen and/or trifluoromethyl 
substituents; 

R 1 represents a Ci - Ce alkyl group or, where R 3 and.-Xm-Yn-R 2 together represent said group of formula 
(II). R 1 represents a hydrogen atom or a Ci - Ce alkyl group; 
65 X represents a Ci - C& alkylene group, a C2 - Ce aliphatic hydrocarbon group having one or two 
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carbon-carbon double bonds, a C2 - Ce aliphatic hydrocarbon group having one or two carbon-carbon 
triple bonds a C3-C6 cycloalkylene group, a C3-C6 cycloalkylene group having one or two 
carbon-carbon double bonds, a (C1 - Ce alkylene)-(C3 - Ce cycloalkylene) group or a (C3 - Ce 
cyc!oalkylene)-(Ci - C3alkylene) group; 

m Is 0 or 1 ; 5 
-Y n -R 2 represents the azldo group, the phthailmldo group, the 1-oxo-2,3-dihydro-2-isoindolyl group, or 
the phthailmldo group or 1-oxo-2,3-dlhydro-2-lsolndo!yl group having at least one of substituents (a), 
defined below; 
or 

Y represents a group of formula -N(R 5 )CO-, -N(Re)CO<JH=-CH-, -0-CO-, r -0-CO-CH= CH-, -S-CO- or 10 
-S-CO-CH = CH-, in which: 

rs represents a hydrogen atom or a C1 - C4 alkyl group; 
n IsOor 1; 

R 2 represents a C1 - Ce alkyl group, a C1 - Cg haloalkyl group, a phenyl group, a phenyl group having at 
least one of substituents (a), defined below, a naphthyl group or a heterocyclic group having 5 or 6 ring 15 
atoms of which from 1 to 3 are nitrogen and/or oxygen and/or sulphur hetero-atoms, said heterocyclic 
group being unsubstltuted or having from 1 to 3 of substituents (b), defined below; and 
R 3 represents a hydrogen atom ; 
or 

R 3 and -X m -Y n -R 2 together represent a group - of formula (II) : 20 



CH 2 (C) p -(CH«CH) q -R2 
/ \ / 
N 

I * (ID 



25 



30 



In which: 

R 2 Is as defined above; 
£ls0or1;and 

£ls0or1; 35 
substituents (a): 

Ci - C4 alkyl groups, C1 - C4 haloalkyl groups, C1 - C4 alkoxy groups, C1 - C4 haloalkoxy groups, halogen 
atoms, nltro groups, cyano groups, hydroxy groups, benzyloxy groups, hydroxymethyl groups, groups of 
formula -CH2-OCO-R 7 groups of formula -CO-R 6 , groups of formula -COOR 7 , groups of formula -SO r R 7 . 40 
amino groups, mono- and di- alkyiamlno groups in which each alkyl group Is C1 -C4 and carboxylic 
acylamino groups; 

substituents (b): 

C1 - C4 alkyl groups, C1 - C4 haloalkyl groups, halogen atoms, cyano groups and nitro groups ; 45 

rs represents a C1 - Ce alkyl group or a C1 - Ce haloalkyl group; 

R 7 represents a C1 - Ce alkyl group; 

rlsO, 1 or 2; and 

acid addition salts thereof. 

2. Compounds according to Claim 1, in which Ar represents a phenyl group having one or two halogen so 
substituents. 

3. Compounds according to Claim 1 , In which Ar represents a phenyl group having one or two fluorine 
and/or chlorine substituents. 

4. Compounds according to Claim 1, In which Ar represents a 4-chlorophenyl group, a 4-fluorophenyi 
group, a 2,4-dlchlorophenyl group, a 2,4-dlfluorophenyt group, a 2-crtloro-4-fluorophenyl group or a 55 
4-chloro-2-fluorophenyl group. 

5. Compounds according to any one of Claims 1 to 4, In which R 1 represents a C1 - C3 alkyl group. 

6. Compounds according to any one of Claims 1 to 4, in which R 1 represents a methyl or ethyl group. 

7. Compounds according to any one of Claims 1 to 6, In which X represents a Ct or C2 alkylene group. 

8. Compounds according to any one of Claims 1 to 6, in which m Is 0. 60 

9. Compounds according to any one of Claims 1 to 8, In which -Y n -R 2 represents the azido group. 

10. Compounds according to any one of Claims 1 to 8, In which Y represents a group of formula 
-N(R*)CO- -N(R B )CO-CH = CH-, -S-CO- or -S-CO-CH - CH-, in which: 

rs represents a hydrogen atom or a C1 - C4 alkyl group. 

11. Compounds according to any one of Claims 1 to 8 and 10, in which R 2 represents a phenyl group 65 



147 



EP 0 332 387 A1 



having one or two substituents selected from halogen atoms and trlfluoromethyl, trifluoromethoxy and 
cyano groups. 

1 2. Compounds according to Claim 1 , In which : 

Ar represents a phenyl group having one or two halogen substituents ; 

R 1 represents a Ci - Cs alkyl group: 

m is 0 or X represents a Ci or C2 alkylene group; 

Y represents a group of formula -N(R 5 )CO-, -N(R 6 )CO-CH = CH-, -S-CO- or -S-CO-CH « CH-, in which: 
R 6 represents a hydrogen atom or a Ci - C4 alkyl group; and 

R 2 represents a phenyl group having one or two substituents selected from halogen atoms and 

trifluoromethyl, trifluoromethoxy and cyano groups; 

or 

-Y n -R 2 represents an azldo group. 

13. Compounds according to Claim 1 , In which : 

Ar represents a phenyl group having one or two fluorine and/or chlorine substituents; 

R 1 represents a methyl or ethyl group; 

m is 0 or X represents a Ci or C2 alkylene group ; 

Y represents a group of formula -N(R 5 )CO- ( -N(R 5 )CO-CH «=* CH-, -S-CO- or -S-CO-CH = CH-, in which : 
R5 represents a hydrogen atom or a Ci - C4 alkyl group; and 

R 2 represents a phenyl group having one or two substituents selected from halogen atoms and 

trifluoromethyl, trifluoromethoxy and cyano groups; 

or 

-Yn-R 2 represents an azido group. 

14. Compounds according to Claim 1, In which: 
R 1 represents a methyl or ethyl group ; 

m is 0 or X represents a Ci or C2 alkylene group ; 

Y represents a group of formula -N(R*)CO-, -N{R*)CO-CH «= CH-, -S-CO- or -S-CO-CH « CH-, In which : 
R 5 represents a hydrogen atom or a C\ - C4 alkyl group; 

R 2 represents a phenyl group having one or two substituents selected from halogen atoms and 

trlfluoromethyl, trifluoromethoxy and cyano groups; 

or 

-Yn-R 2 represents an azido group; and 

Ar represents a 4-chlorophenyl group, a 4-fluorophenyl group, a 2,4-dichiorophenyl group, a 
2,4-difluorophenyl group, a2-chloro-4-fluorophenyl group ora4-chloro-2-fluorophenyl group. 

15. Compounds according to Claim 1 , selected from : 
2-(2.4-Dlchlorophenyl)-H1H-1,2,4-triazol^ 

2- (2,4~Difluorophenyi)-3-[2-fluorc^(trlfluorom 

3- (4-Chlorobenzoylamfno)-2-(2,4-dffl^ 

S-Azido^^^difluorophenylJ-l-tlH-l.^trlazol-l-ylJ^-butanoi; 

3-Azido-2-(4-chloro-2-fluorophenyl)-1-(1H-1,2,4-trlazol-1-yI)-2-butanol; 

3-A2ido-2-(2,4-difluoropheny))-1-{1H-1,2,4-trlazoM-yl)-2-pentanol; 

3- Azido-2-(2-chloro-4-fluorophenyI)-1-(1H-1 l 2,4-triazoi-1-yl)-2-pentanol; 

4- Azido-2-(2,4-dlfluorophenyl)-3-methyl-1-(1H-1,2,4^trla^ol-1-yl)-2-pentanol; 
4-Azldo-2-(2 f 4-dtfluorophenyl)-3-methyf-1-(1 H-1 ,2,4-triazoM -yl)-2-butanol; 
4-Azido-2-(2,4-dlchlorophenyl)-3-m^ 

3-Azido-2-(4-chlorophenyI)-1-(1H-1,2 t 4-triazol-1-yl)-2-pentanol; 
2-(4-Chlorophenyl)-1-(1H-1,2.4-trlazoM 

2- (2,4-D!fluorophenol)-1-(1H-1,2,4-trI^^ 

3- (4-Cyanobenzoylamlno)-2-(2,4-dIfluoro^ 

2-(4-Chlorophenyl)^-[2-fluoro-4-(tmiuoromethyl)-benzoyiamlno]-1-(1H-1 ,2,4,-trlazol-1~yl)-2-butanol; 

2- (2,4-Dichlorophenyl)-1-(1H-1,2,4-triazol-1-yl)-3-[4-(trlfluoromethyl)benzoylth 

3- (4-Chloroclnnamoylamlno)-2-(2,4-dffluorophenyl)-1-(1H-1.2,4-triazol-1-yl)-2-butanoi; 
2-(2,4-Dffiuorophenyl)-1-(1H-1,2 l 4-triazol-1-yl)^ 

nol; ~ 
and 

2-(2.4-Difluorophenyl)-3-{N-[2-fluoro-4-(trifl^^ ,2,4-triazol- 
1-yl)-2-butanol; 

and acid addition salts thereof. 

16. An agrochemical composition comprising an agriculturally acceptable carrier or diluent in admixture 
with at least one fungicide, in which the fungicide Is at least one compound of formula (I): 
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(I) 



10 



In which: 

Ar represents a phenyl group or a phenyl group having one or two halogen atoms and/or trifluoromethyl 
substltuents; 15 
R 1 represents a Ci - Ce alkyl group or f where R 3 and -Xm-Yn-R 2 together represent said group of formula 
(II), R 1 represents a hydrogen atom or a Ci - Ce alkyl group; 

X represents a Ci - Ce alkyJene group, a* C2 - Ce aliphatic hydrocarbon group having one or two 
carbon-carbon double bonds, a O2 - Ce aliphatic hydrocarbon group having one or two carbon-carbon 
triple bonds, a C3-C6 cycloalkylene group, a Ca or Ce cycFoalkylene group having one or two 20 
carbon-carbon double bonds, a . (Ci - Ce alkylene)-(C3 - Ce cycloalkylene) group or a (C3 - Ce 
cycloalkylene)-(Ci - C3 alkylene) group; 
misOoM; 

-Yn-R 2 represents the azido group, the phthalimtdo group, the 1-oxo-2,3-dlhydro-2-isolndolyl group, the 
phthallmldo group or 1 -oxo-2,3-dihydro-2-isolndolyl group having at least one of substltuents (a>, defined 25 
below, a protected hydroxy group or a group of formula -OSO2R 4 , in which : 

R 4 represents a Ci - C4 alkyl group, a Ci - C4 haloalkyl group, a phenyl group or a phenyl group having 

one substttuent selected from nitro groups, halogen atoms and Ci - C4 alkyl groups; 

or 

Y represents a group of formula -N(R 6 )CO-, -NCR^CO-CH-CH-, -O-CO-, -O-CO-CH « CH-, -S-CO- or 30 
-S-CO-CH = CH-, In which: 

R5 represents a hydrogen atom or a Ci - C4 alkyl group; 
nfsOoM; 

R2 represents a Ci - Ce alkyl group, a Ci - Ce haloalkyl group, a phenyl group, a phenyJ group having at 
least one of substltuents (a), defined below, a naphthyl group or a heterocyclic group having 5 or 6 ring 35 
atoms of which from 1 to 3 are nitrogen and/or oxygen and/or sulphur hetero-atoms, said heterocyclic 
group being unsubstltuted or having from 1 to 3 of substltuents (b), defined below; and; 
R 3 represents a hydrogen atom ; 
or 

R3 and -Xm-Y n -R 2 together represent a group of formula (II) : . 40 



O 
II 

CH 2 (C)p-(CH-CH)q-R 2 45 
/ \ / 
N 

I (ID 

50 

In which: 

R 2 Is as defined above; 
pls0or1;and 

£ls0or1; 55 
substltuents (a) : 

Ci - C4 alkyl groups, Ci - C4 haloalkyl groups, Ci - C4 alkoxy groups, Ci - C4 haloalkoxy groups, halogen 
atoms, nitro groups, cyano groups, hydroxy groups r benzyloxy groups, hydroxymethyl groups, groups of 
formula -CH2-OCO-R 7 , groups of formula -CO-R 6 , groups of formula -COOR 7 , groups of formula -SQ r R 7 , 50 
amino groups, mono- and di- alkylamino groups in which each alkyl group is Ci - C4 and carboxyiic 
acylamlno groups; 



65 
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substituents (b) : 

Ci - C4 alkyl groups, Ci - C4 haloalkyl groups, halogen atoms, cyano groups and nltro groups; 
R8 represents a Ci - Ce alkyl group or a Ci - Ce haloalkyl group; 
R 7 represents a Ci - Ce alkyl group; 
risO, 1or2; 

or an acid addition salt thereof. 

17. A composition according to Claim 16, In which said fungicide Is compound according to any one of 
Claims 1 to 16. 

18. A composition according to Claim 17, in which said fungicide is at least one of : 
2-(2,4-dichioropheny1)-1-(1H-1 .a^triazol-l-yil-a-^CtrlfluoromethylJbenzoylaminol-a-butanol; 

2- (2.4-difluorophenyI)-3-[2-fluoro-4-(trlfiuoromethyl)- ben2oyIamlno]-1-(1H-1^,4-tria2ol-1-yl)-2-butanol; 

3- (4-chlorobenzoylamino)-2-(2,4<lifluorophenyl)-1«(1H-1.2,4-trlazoi-1-yl}-2-pentanol; 
3-azido-2-(2 1 4-dffluorophenyl)-1-(1H-1 l 2,4-tr1azol-1-yl)-2-butanol; 
3-azido-2-(4-chJoro-2-f tuorophenyD-1 -( 1 H-1 ,2,4-triazol-l -yl)-2-butanol ; 
3-azido-2~b,4-difluorophenyl)-1-(1H-1,2,4-trlazoI-1-yl)-2-pentano1; 

3- azidc>-2-(2-chloro-4-fluorophenylM 

4- azido-2-(2,4-dffluorophenyl)-3-methyl-1-(1H-1,2 l 4-trlazoM-yl)-2-pentanol; 
4-azido-2-(2 1 4-difluorophenyl)-3~meth^ 
4-azido-2-(2,4-dichlorophenyl)-3-methyl-H^ 
3-azldo-2-(2,4-dIchlorophenyl)-1-(1H-1,2,4-triazoI-1-yl)-2-pentanol; 

or an acid addition salt thereof. 

19. A fungicidal pharmaceutical composition comprising a pharmaceutical^ acceptable carrier or diluent 
in admixture with at least one fungicide. In which the fungicide Is at least one compound of formula (I), as 
defined in Claim 16. 

20. A composition according to Claim 19, in which said fungicide is a compound as defined in any one of 
Claims 1 to 15. 

21 . A composition according to Claim 19. in which said fungicide Is at least one of: 
2-(4-chlorophenyI)-1-(1 H-1 ,2,4-triazoM -yl)-3-[4-(trlfluoromethyl)benzoylaminol-2-butanol ; 
2-{2,4-difluorophenyI)-1 -(1 H-1 ,2,4-triazoM -yi)-3-[4-(trif luoromethyl)benzoyIamlno]-2-butanol; 

2- (24-difluoropheny!)^[2-fluoro-4-(trifluoro 

3- (4-cyanobenzoyIamino)-2-(2,4-difluorophenyl)-1 -(iH-1 ,2,4-triazol-l -yl)-2-butanoI ; 
2-(4~chlorophenyl)-3-[2-f luoro-4-(trifluoromethyl)-benzoylamino]-1 -(1 H-1 ,2,4-triazoM -yl)-2-butanol; 

2- {2,4-dlchlorophenyl)-H1H-1 ,2,4-M 

3- (4-chloroclnnamoy!amino)-2-(2 I 4-difluorophenyl)-1-(1 H-1 ,2,4-triazol-l -yl)-2~butanol; 
2-(2,4-dmuorophenyl)-1-(1H-1,2 l 4-triazol-1-yl)-34N-methyl-N-[4-(trifluoromethyl)benzo^ 
nol;and 

2-(2,4-dmuorophenyl)-3-{N-[2-f!uoro^(trifluoromethyl)benzoyl3-N-methyte 
1-yl)-2-butanol; 

or a pharmaceutical^ acceptable acid addition salt thereof. 

22. A process for preparing a compound of formula (I), or an acid addition salt thereof, as defined in any 
one of Claims 1 to 15, which process comprises: 

(a) reacting a compound of formula (IHA) : 



N 
/ \\ 

CH CH OR3 x m -ZH 
H I I / 

N N-CH 2 -C~CH . (IHA) 

I ^ _ 



[in which: 

R 1 , R 3 . X. m and Ar are as defined In Claim 1 ; and 

Z represents an oxygen or sulphur atom or a group of formula -NH- or -N(CHR B R 9 )-, in which R B and 
R 9 are the same or different and each represents a hydrogen atom or a methyl or ethyl group] 
with a compound of formula (V) : 
R 2 -COOH (V) 

(In which R 2, represents any of the groups defined In Claim 1 for R 2 or represents a group of formula 
R 2 -CH = CH-, and R 2 is as defined in Claim 1) or with a reactive derivative thereof, to give a 
compound of formula (0 : 
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N 

/ \\ 

CH CH OH X m -ZCOH 2 ' 
II I I / 

N N-CH 2 -C-CH (I') 

I \ . 
Ar R 1 



(in which R 1 , R 2 ", Ar, X, Z and m are as defined above) ; 
or 

( b) reacting a compound of tormu la (X') : 



N 

/ W 

CH CH OH NHR 1 
II I I / 

N N-CH 2 -C-CH (X 1 ) 

Ac R 1 



(in which: R 1 and Ar are as defined above, and R' represents a hydrogen atom or R 2 ) 
with formaldehyde, to give a compound of formula (X") : 



W CH 2 
/ \\ / \ 

CH CH O N-R 1 

II I I / 

N N-CH 2 -C-CH 

I V . 
Ar R 1 



(X") 



(In which R 1 , Ar and R' are as defined above) 

and, where R' represents a hydrogen atom, reacting said compound of formula (X") with 
compound of formula (XVII) : 
R2-(CH-CH) n -COOH (XVII) 

(In which H z Is as defined above, and n Is 0 or 1) or with a reactive derivative thereof, to give 
compound of formula (!g) : 



N CH 2 O 

/ W / \ II 

CH CH O N-C-(CH=CH) U -R 2 
II I I / 

N N-CH 2 -C-CH (Ig) 

! \ - 
Ar R 1 



(In which R 1 , R 2 , Ar and n are as defined above) ; 
or 

(c) reacting said compound of formula (SUA.) in which Z represents an oxygen atom with 
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compound of formula (V'J : 
R*-SO 2 -0H (V') 

(in which R 4 Is as defined above) or with a reactive derivative thereof, to give a compound of formula 
(MB): 

5 



N 

/ \\ 

10 CH CH OR 3 X m -0-S0 2 -R 4 

II I I / 

N N-CH 2 -C-CH (IIIB) 

I \ 

,5 Ar Rl 



(in which R 1 , R 3 , R 4 , X, m and Ar are as defined above) ; 
or 

20 (d) reacting said compound of formula (MA) in which Z represents a group of formula -NH- with 

phthalic acid, a substituted phthalic acid In which the substituent Is at least one of substituents (a), or 
a reactive derivative of said phthalic acid or substituted phthalic acid, to give a compound of formula 
(I) In which -Yn-R 2 represents the phthaJimido group or a substituted phthalimido group; 
or 

25 (e) reacting a compound of formula <lllO> : 



N 

/ W 

30 CH CH OR 3 X m -0-Y 

HI l / 

N N-CH 2 -C-CH (IIIC) 

35 Ar R 2 - 



(in which R 1 , R 3 , X, m and Ar are as defined above, and Y represents a hydrogen atom or a 
40 hydroxy-protecting group) or a corresponding oxirane compound in which m is D, Y represents a 

hydrogen atom and the two hydroxy groups are condensed to form an oxirane group with an alkali 
metal aztde to give a compound of formula (HID) : 



/ \\ 

CH CH OR 3 X m -N 3 

II I l / 

SO N N-CH 2 -C-CH (HID) 

Ar R 1 



55 

(in which R 1 , R 3 ( X, m and Ar are as defined above). 
23. The use for the manufacture of a medicament for the treatment or prophylaxis of fungal infections of 
a compound of formula (I), as defined In Claim 16, or of a pharmaceutically acceptable acid addition salt 
thereof. 

60 24. The use according to Claim 23 of a compound of formula (I), or an acid addition salt thereof, as 

defined in any one of Claims 1 to 15. 

25. The use according to Claim 23 of any one of the compounds referred to in Claim 21 . 

26. The use for the manufacture of a fungicide for agrochemlcal use of a compound of formula (I), as 
defined in Claim 16, or of an acid addition salt thereof. 

65 27. The use according to Claim 26 of a compound of formula (i). or an acid addition salt thereof, as 
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defined In any one of Claims 1 to 15. 

28. The use according to Claim 26 of any one of the compounds referred to In Claim 18. 

29. A process for protecting plants, seeds, and portions of plants or seeds from fungal Infection, which 
comprises applying to said plants, seeds, portions of plants or seeds or a locus Including the same at 
least one compound of formula (I) or an acid addition salt thereof, as defined In Claim 16. 5 

Claims for the following Contracting State: ES 

1 . A process for preparing a compound of formula (I) : 

10 



N 

CH CH OR 3 X m -Y n -R 2 1S 
II I I / 

N N-CH 2 -C-CH (I) 

I ^ , 
Ar R x 

20 



[in which: 

Ar represents a phenyl group or a phenyl group having one or two halogen and/or trifluoromethyl 
substltuents; 25 
R1 represents a Ci - C 6 aikyl group or, where R 3 and -Xm-Y n -R 2 together represent said group of formula 
(ll),R 1 represents a hydrogen atom or a Ci -Ce alkyl group; 

X represents a Ci - Ce alkylene group, a C2 - Ce aliphatic hydrocarbon group having one or two 
carbon-carbon double bonds, a C2 - Ce aliphatic hydrocarbon group having one or two carbon-carbon 
triple bonds, a Cs-Ce cycloalkylene group, a Cs-Ce cycloalkylene group having one or two 30 
carbon-carbon double bonds, a (Ci - C3 alkylene)-(C 3 - Ce cycloalkylene) group or a (C3 - Ce 
cycIoalkylene)-(Ci - Cs alkylene) group; 
m Is 0 or 1 ; 

^n-R 2 represents the azido group, the phthaiimido group, the 1 -oxo-2,3-dihydro-2-fsoindolyl group, or 

the phthaiimido group or 1-oxo-2,3-dlhydro-2-isoindolyl group having at least one of substltuents (a), 35 

defined below; 

^represents a group of formula -N(R 5 )CO-, -N(R6)CO-CH = CH-, -O-CO-, -O-CO-CH - CH-, -S-CO- or 
-S-CO-CH-CH-, in which: 

R 5 represents a hydrogen atom or a Ci - C4 alkyl group; 40 
n is 0 or 1 ; 

R2 represents a Ci - Ce alkyl group, a Ci - Ce haloalkyl group, a phenyl group, a phenyl group having at 
least one of substltuents (a), defined be]ow„ a naphthyl group or a heterocyclic group having 5 or 6 ring 
atoms of which from 1 to 3 are nitrogen and/or oxygen and/or sulphur hetero-atoms, said heterocyclic 
group being unsubstltuted or having from 1 to 3 of substltuents (b) , defined below; and 46 
R3 represents a hydrogen atom; 
or 

R 3 and -Xm-Yn-R z together represent a group of formula (I I) : 

SO 

O 
II 

CH 2 (C)p-<CH«CH) q -R2 

/ \ / 65 
N 

I (ID 



in which: 60 
R 2 is as defined above; 
p is 0 or 1 ; and 
gisOorl; 
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substituents (a): 

Ci - C 4 alkyt groups, d - C4 haloalkyl groups, Ci - C 4 alkoxy groups, Ci - C4 haloalkoxy groups, halogen 
atoms, nitro groups, cyano groups, hydroxy groups, benzyloxy groups, hydroxymethyl groups, groups of 
formula -CH2-OCO-R 7 , groups of formula -CO-R 8 , groups of formula -COOR 7 , groups of formula -SO r R 7 . 
5 amino groups, mono- and di- alkylamlno groups in which each alkyl group Is Ci - C4 and carboxylic 

acylamino groups; 

substituents (b): 

Ci - C 4 alkyl groups, Ci - C4 haloalkyl groups, halogen atoms, cyano groups and nitro groups; 
10 R 6 represents a Ci - Ce alkyl group or a Ci - C 6 haloalkyl group; 

R 7 represents a Ci - C6 alkyl group; 
r is 0.1 or 2]; or 

in acid addition salt thereof, which process comprises : 
(a) reacting a compound of formula (IIIA) : 



N 

/ \\ 

CH CH OR 3 X m -ZH 
H I I / 

M N-CH 2 -C-CH (IIIA) 

Ar R 1 



[in which: 

R 1 , R 3 , X m and Ar are as defined above; and 
30 Z represents an oxygen or sulphur atom or a group of formula -NH- or -N(CHRSR9)-, in which R& and 

R 9 are the same or different and each represents a hydrogen atom or a methyl or ethyl group] 
with a compound of formula (V) : 
R 2 -COOH (V) 

(in which R 2 ' represents any of the groups defined above for R 2 or represents a group of formula 
35 R 2 -CH — CH-, and R 2 is as defined above) or with a reactive derivative thereof, to give a compound of 

formula (I'): 



40 



N 

/ \\ 

CH CH OH X m -ZCOR 2 ' 
II I I / 

N N-CH 2 -C-*CH (Ii) 

45 I \ 

Ar R 1 



50 (in which R 1 . R 2 ', Ar, X, Z and m are as defined above) ; 

or 

(b) reacting a compound of formula (X') : 

55 N 
/ W 

CH CH OH NHR 1 
II I I / 

m N N-CH 2 -C-CH (X') 

Ar R* 
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(In which R 1 and Ar are as defined above, and FT represents a hydrogen atom or R 2 ) 
with formaldehyde, to give a compound of formula (X") : 



N CH 2 
/ \\ / \ 

CH CH O N-R' 

II I . I / 
N N-CH 2 -C-CH 

Ar R 1 



(X«) 



10 



15 

(in which R 1 , Ar and R' are as defined above) 

and, where R' represents a hydrogen atom, reacting said compound of formula (X") with a 
compound of formula (XVII) : 
RMCH = CH)n-COOH (XVII) 

(in which R 2 is as defined above, andn is 0 or 1) or with a reactive derivative thereof, to give a 20 
compound of formula (Ig) : 



N 
/ \\ 
CH CH 

II I I / 

N N-CH 2 -C-CH 

Ar R 1 



CH 2 O 

/ \ II 

O N-C- (CH«CH) n -R 2 



(ig) 



25 



30 



(in which R 1 , R 2 , Ar and n are as defined above) ; 35 
or 

(c) reacting said compound of formula (111 A) in which Z represents an oxygen atom with a 
compound of formula (V) : 
R4-S02-OH (V) 

(In which R 4 is as defined above) or with a reactive derivative thereof, to give a compound of formula 40 
(MB): - 



N 

/ \\ 
CH CH 

II I- I / 

N N-CH 2 -C-CH 



OR* X m -0-SO 2 -R 4 



(IIIB) 



Ar Rl 



45 



SO 



(in which R 1 , R 3 , R 4 , X, m and Ar are as defined above) ; 
or 

(d) reacting said compound of formula (IHA) In which Z represents a group of formula -NH- with 
phthalfc acid, a substituted phthallc acid in which the substltuent is at least one of substltuents (a), or 
a reactive derivative of said phthallc acid or substituted phthalic acid, to give a compound of formula 
(I) in which -Y n -R 2 represents the phthallmido group or a substituted phthailmldo group; 

or 

(e) reacting a compound of formula (IHC): 



55 
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N 

/ \\ 

CH CH OR 3 X m -0-Y 
II I I / 

N N-CH 2 -C-CH ( 1 1 IC ) 



At R 1 



(in which R 1 , R a , X, m.and Ar are as defined above, and Y represents a hydrogen atom or a 
hydroxy-protectlng group) or a corresponding oxirane compound In which m is 0. Y represents a 
15 hydrogen atom and two hydroxy groups are condensed to form an oxirane group with an alkali metal 

azlde to give a compound of formula (IIID) : 



N 

/ \\ 

CH CH OR 3 X m -N 3 
H I I / 

N N-CH 2 -C-CH (HID) 

25 | \ 

Ar R 1 



30 (inwhichRi, R 3 ,X,rn and Ar are as defined above). 

2. A process according to Claim 1, in which Ar In said compound of formula (IIIA) or (X 7 ) represents a 
phenyl group having one or two halogen substltuents. 

3. A process according to Claim 1 , in which Ar In said compound of formula (IIIA) or (X') represents a 
phenyl group having one or two fluorine and/or chlorine substltuents. 

35 4. A process according to Claim 1, in which Ar in said compound of formula (MIA) or (X') represents a 

4-chlorophenyl group, a 4-fluorophenyI group, a 2,4-dichlorophenyl group, a 2,4-difluoropheny' group, a 

2-chloro-4-fluorophenyl group or a 4-chloro-2-fluorophenyi group. 
5. A process according to anyone of Claims 1 to 4, In which R 1 In said compound of formula (IIIA) or (X') 

represents a Ci - C3 alkyl group. 
40 6. A process according to any one of Claims 1 to 4, In which R 1 In said compound of formula (IIIA) or (X') 

represents a methyl or ethyl group. 

7. A process according to any one of Claims 1 to 6, In which X in said compound of formula (IIIA) 
represents a C1 - C2 alkylene group. 

8. A process according to any one of Claims 1 to 6, in which m In said compound of formula (IIIA) is 0. 
45 9. A process according to any one of Claims 1 to 8, In which the reagents and reaction conditions are so 

chosen as to prepare a compound of formula (I) in which -Y n -R 2 represents the azido group. 

10, A process according to any one of Claims t to 8, in which the reagent and reaction conditions are so 
chosen a9 to prepare a compound of formula (I) in which Y represents a group of formula -N(R 6 )CO-» 
-N(R s )CO-CH = CH-, -S-CO- or -S-CO-CH - CH-, in which: R 6 represents a hydrogen atom or a Ci - C 4 

. 50 alkyl group. 

11. A process according to any one of Claims 1 to 8 and 10, in which the reagents and reaction 
conditions are so chosen as to prepare a compound of formula (I) in which R 2 represents a phenyl group 
having one or two substltuents selected from halogen atoms and trifluoromethyi, trifluoromethoxy and 
cyano groups. 

55 12. A process according to Claim 1 t in which the reagents and reaction conditions are so chosen as to 

prepare a compound of formula (I) in which; 

Ar represents a phenyl group having one or two halogen substltuents; 
R 1 represents a Ci - C3 alkyl group; 
m Is 0 orX represents a Ci or C2 alkylene group; 
60 Y represents a group of formula -IM(RS)CO-, -N(R«)CO-CH « CH-, -S-CO-or -S-CO-CH - CH-. In which: 

R 6 represents a hydrogen atom or a Ci - C4 alkyl group; and 

R 2 represents a phenyl group having one or two substltuents selected from halogen atoms and 

trifluoromethyi, trifluoromethoxy and cyano groups; 

or 

65 -Yn-R 2 represents an azido group. 
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13. A process according to Claim 1 , In which the reagents and reaction conditions are so chosen as to 
prepare a compound of formula (I) In which: 

Ar represents a phenyl group having one of two fluorine and/or Chlorine substituents; 
R 1 represents a methyl or ethyl group; 

m Is 0 or X represents a Ci or C2 alkylene group ; 5 

Y represents a group of formula -N(R 5 )CO-. -N(R 6 )CO-CH = CH-, -S-CO- or -S-CO-CH « CH-, In which : 
R s represents a hydrogen atom or a C1 - C4 alkyl group ; and 

r2 represents a phenyl group having one or two substituents selected from halogen atoms and 
trifluoromethyl, trifluoromethoxy and cyano groups; 

or 10 
-Y n -R 2 represents an azido group. 

14. A process according to Claim 1 , In which the reagents and reaction conditions are so chosen as to 
prepare a compound of formula (I) in which: 

R 1 represents a methyl or ethyl group; 

m is 0 or X represents a C1 or C2 alkylene group; 15 

Y represents a group of formula -N(R6)CO-, -N(R 6 )CO-CH - CH-, -S-CO- or -S-CO-CH - CH-, in which : 
R 5 represents a hydrogen atom or a C1 - C4. alkyl group; 

R 2 represents a phenyl group having one or two substituents selected from halogen atoms and 
trifluoromethyl, trifluoromethoxy and cyano groups; 

or 20 
-Yn-R 2 represents an azido group ; and 

Ar represents a 4-chlorophenyl group, a 4-fluorophenyi group, a 2,4-dlchlorophenyl group, a 
2,4-dlfluorophenyl group, a 2,-chloro-4-fluorophenyl group or a 4-chloro-2-fluorophenyl group. 

15. A process according to Claim 1 , In which the reagents and reaction conditions are so chosen as to 
prepare: 25 
2-(2,4-Dlchlorophenyl)-1 -(1 H-^ 

2- (2,4-Dlfiuorophenyl)-3-[2-fluoro-4-(tr!fluoromethyl)benzoylaj^lno]-1-(1H-1 

3- (4-Chlorobenzoylamino)-2-(2,4-dlfluoro^ 
S-Azido^^^dlfluorophenyO-l-tlH-l^^triazol-l-yD^-butanoi; 

3-Azido-2-(4-chloro-2-fluoropheny1)-1-(1H-1 .M-triazoM-ylJ^-butanoi; 30 
3-Azido-2-(2,4-difluorophenyl)-1 -(1H-1 t 2,4-triazol-1-yl)-2-pentanof; 

3- Az!do-2-(2-chloro-4-fluoropheny1)^ 

4- Azido-2-(2,4-difluorophenyl)-3-methyl-1-(1H-1,2 l 4-triazol-1-yl)-2-pentanol; 
4-Azldo-fi-(2,4-dlf luorophenyi)-3-methyl-1 -(1 H-1 ,2,4-triazoM -yl)-2-butanol ; 

4-Azldo-2-(2,4-dIchIorophenyI)-3-methyM-(1H^^ 35 

3-Azldo-2-(4^hlorophenyl)-1-(1H-1,2,4-tn , azoM-yl)-2-pentanol; 

2-(4-ChIorophenyl)-1-(1H-1,2,4-trl^ 

2- (2,4-Drfluorophenyl)-1 -(1 H-1 ,2,4-trlazol-1 -yl)-3-l4-(trifiuoromethyl)benzoylamino-2-butanol ; 

3- (4^anobenzoyiamlno)-2-(2,4-difluoropr^ 

2-(4^hloropheny1)-3-[2-fluoro-4-(trffi^ 40 

2- (2/W3lchlorophenyi)-1-(1H-1,2,4^ 

3- {4-Chlorodnnamotfamlno)-2-(2,4~difluo^ 
2-(2,4-Dffiuorophenyl)-1-(1H-1 l 2/Mrlazol-1^ 
nol; 

or 45 
2-(2 l 4-Difluorophenyl)-3-{N-[2-fluoro-4-(tri fluoromethyl) benzoyl] -N-methyiam In o}-1-(1 H-1 ,2,4-triazoi- 
1-yl)-2-butanol; 

or an acid addition salt thereof. 

16. A process for the manufacture of an agrochernica! composition comprising mixing an agriculturally 
acceptable carrier or diluent with at least one fungicide, In which the fungicide is at least one compound of 50 
formula (I): 



N 
/ W 
CH CH 

H I I / 

N N-CH 2 -C-CH 



OR3 X m -Y n -R2 



Ar H 1 



in which: 
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Ar represents a phenyl group or a phenyl group having one or two halogen atoms and/or trlfluoromethyl 
substituents; 

R 1 represents a Ci - Ce alkyl group or, where R 3 and -Xm-Y n -R 2 together represent said group of formula 
(II). R 1 represents a hydrogen atom or a Ci - Ce alkyl group; 

X represents a Ci - Ce alkylene group, a C2 - Ce aliphatic hydrocarbon group having one or two 
carbon-carbon double bonds, a C2 - Ce aliphatic hydrocarbon group having one or two carbon-carbon 
triple bonds, a C3-Ce cycloalkylene group, a Ca-Ce cycloalkylene group having one or two 
carbon-carbon double bonds, a (C1 - Ca alkylene)-(C3 - Ce cycloalkylene) group or a (C3 - Ce 
cycloalkylene)- (Ci - Ca alkylene) group; 
mlsOoM; 

-Yn-R 2 represents the azido group, the phthallmldo group, the 1-oxo-2,3-dihydro-2-isoindolyl group, the 
phthalimido group or 1-oxo~2,3-dlhydro-2-lsolndolyl group having at least one of substituents (a), defined 
below, a protected hydroxy group or a group of formula -OSO-2R 4 , In which: 

R 4 represents a Ci - C4 alkyl group, a Ci - C4 haloalkyl group, a phenyl group or a phenyl group having 

one substituent selected from nltro groups, halogen atoms and Ci - C4 alkyl groups; 

or 

Y represents a group of formula -N(R5)CO-, -N(R5)CO-CH = CH-, -O-CO-, -0-CO-CH = CH-, -S-CO- or 
-S-CO-CH - CH-, in which : 

rs represents a hydrogen atom or a Ci - C4 alkyl group; 
nlsOoM; 

R 2 represents a Ci - Ce alky! group, a Ci - Ce haloalkyl group, a phenyl group, a phenyl group having at 
least one of substituents (a), defined below, a naphthyl group or a heterocyclic group having 5 or 6 ring 
atoms of which from 1 to 3 are nitrogen and/or oxygen and/or sulphur hetero-atoms. said heterocyclic 
group being unsubstituted or having from 1 to 3 of substituents (b), defined below; and 
R3 represents a hydrogen atom ; 
or 

R 3 and ~X m -Y n -R 2 together represent a group of formula (II) : 



O 
il 

/ \ / * 
N 



(II) 



in which: 

R 2 is as defined above; 

£is0or1;and 

glsOoM; 

substituents (a): 

Ci - C 4 alkyl groups, Ci - C 4 haloalkyl groups, Ci - C4 alkoxy groups, Ci - C4 haJoalkoxy groups, halogen 
atoms, nitro groups, cyano groups, hydroxy groups, benzyloxy groups, hydroxymethyl groups, groups of 
formula -CH2-OCO-R 7 , groups of formula -CO-R 6 , groups of formula -COO R 7 , groups of formula -SO r R 7 , 
amino groups, mono- and di- alkylamino groups in which each alkyl group is Ci - C4 and carboxylic 
acylamino groups; 

substituents (b): 

Ci - C4 alkyl groups, Ci - C4 haloalkyl groups, halogen atoms, cyano groups and nitro groups; 
R 6 represents a Ci - Ce alkyl group or a Ci - Ce haloalkyl group; 
R 7 represents a Ci - Ce aikyl group; 
risO, 1 or 2; 

or an acid addition salt thereof. 

17. A process according to Claim 16, in which said fungicide Is a compound according to any one of 
Claims 1 to 15. 

18. A process according to Claim 16, in which said fungicide Is at least one of: 2-(2,4-dichlorophe- 
nyl)-1 -(1H-1 ,2,4-triazoM -yJ)-3-[4-(trif luoromethyl) benzoylamlno]-2-butanol ; 

2- (24-difluorophenyl)-3-[2-fluoro-4-(^ 

3- (4-ch!orobenzoylamlno)-2-(2,4-dlfluoroph 
3-azido-2-(2 t 4-dlfluorophenyl)-1-(1 H-1 ,2,4-triazoM -yl)-2-butanol; 
3-azldo-2-(4-chloro-2-fluorophenyl)-1-(1H-1,2,4-trlazol-1-yl)-2-butanol; 
3-azldo-2-(2,4-difIuorophenyl)-1-(1 H-1 ,2,4-triazoM -yl)-2-pentanol; 
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3- azido-2-(2^hloro^fluorophenyl)-1-(1H-1 l 2,4-triazol-1-yl)-2-p8ntanol; 

4- azido-2-(2,4~difluorophenyl)^-^^ 

4-azidcH2-(2,4-difluorophenyl)-3-methy1-1 -(1H-1 ,2,4-triazol-l -yl)-2-butanol ; 
4-azido-2-(2,4-dlchlorophenyl)-3-me^ 

3-azldo-2-(4-chlorophenyl)-1 -( 1 H-1 ,2,4-trlazoM -yl)-2-pentanol ; 5 
or an acid addition salt thereof. 

19. A process for the manufacture of a fungicidal pharmaceutical composition comprising mixing a 
pharmaceutically acceptable carrier or diluent with at least one fungicide, in which the fungicide is at least 
one compound of formula (I), as defined In Claim 16. 

20. A process according to Claim 21, in which said fungicide is a compound according to any one of 10 
Claims 1 to 15. 

21 . A process according to Claim 20, in which said fungicide is at least one of : 
2-(4-chlorophenyl)-1 -(1 H-1 ,2,4-trt 

2-(2,4-dffiuorophenyl)-1 -(1 H-1 ,2.4-triaz^^ 

2- (2,4^ifluorophenyl)-3-[2-fluoro-4-(tr1^ 16 

3- (4^yajnobenzoylamino)-2-(2,4-difluoroph 
2-(4^hlorophenyl)-3-[2-fluoro-4-(trifluoromethy^ 

2- (2,4-dichlorophenyl)-1 -f! H-1 ,2,4-trlazoM -yl)-3-[4-(trif luoromethyl)benzoyfthio]-2-butanol • 

3- (4H3hloroclnnamo^amino)-2-(2,4-difluoro^ 

2-(2,4~difluorophenyl)-1-(1H-1,2,4-tri^ 20 
noi;and 

2-(2 1 4-difluorophenyl)-3^-[2-fluoro^(trlfluoro^ 
1 -yl)-2-butanol; 

or a pharmaceutically acceptable acid addition salt thereof. 

22. A process for protecting plants, seeds, and portions of plants or seeds from fungal infection, whfch 25 
comprises applying to said plants, seeds, portions of plants or seeds or a locus Including the same at 
least one compound of formula (I) or an acid addition salt thereof, as defined In Claim 16. 

23. The use for the manufacture of a medicament for the treatment or prophylaxis of fungal infections of 
a compound of formula (I), as defined In Claim 16, or of a pharmaceutically acceptable acid addition salt 
thereof. 30 

24. The use according to Claim 23 of a compound of formula (1)> or an acid addition salt thereof, as 
defined in any one of Claims 1 to 1 5. 

25. The use according to Claim 23 of any one of the compounds referred to In Claim 21 . 

26. The use for the manufacture of a fungicide for agrochemical use of a compound of formula (I), as 
defined in Claim 16, or of an acid addition salt thereof. 35 

27. The use according to Claim 26 of a compound of formula (I), or an acid addition salt thereof, as 
defined in any one of Claims 1 to 15. 

28. The use according to Claim 26 of any one of the compounds referred to in Claim 18. 

40 
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